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PREFACE

The purpose of the project was to prepare a document that would be of
aid to the Corps staff involved with Stage I of the Lake Ontario
Shoreline Protection Study (LOSPS). Information, in the form of
articles, unpublished reports, books and other printed material, was
gathered and analyzed. In addition, individuals with governmental
agencies, private industry, and citizen groups were contacted and
interviewed. (A list of agencies contacted is included in the
Appendix..) From these sources the following summary of the biologi-
cal and socio-historical components (including recreation) in the
nearshore, shoreline, and wetland areas of Lake Ontario from the
Niagara River to Cape Vincent, and of St. Lawrence River from Cape
Vincent to Massena was compiled (Section One). Special emphasis was
placed on unique or rare areas and organisms (including endangered
species). An attempt also was made to identify anticipated anthropo-
genic alterations in these regions.
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HISTORICAL SURVEY

I. INTRODUCTION

Lake Ontario's location on a major water route to the heart-

land of the continent has assured it a prominent position in

the history of North America.

Early Indian inhabitants of New York's shoreline reached

the Lake Ontario basin from Alaska about 8,000 years ago.

Later migrations brought other tribes into the region, each

destroying the remnants, of its predecessors and establishing

its own culture. The last Indian tribe to hold the area was

the Iroquois League, who located their villages along the high

ridge 10 to 20 miles from the shoreline, near good canoe routes.

French explorers entered the lake in 1615 beginning a power

struggle that was to last for 200 years. Control of the lakes

passed from the Iroquois to the French, the British, and finally,

to the United States in 1815. Lake Ontario was the scene of

military operations in the French and Indian War, Revolutionary

War, and the War of 1812.

II, SURVEY OF HISTORIC SITES

A. Old Fort Niagara was built by the French in 1727 at the

* mouth of the Niagara River. It is one of the best preserved

and restored forts in America. Owned by the state of New York,

it is administered by the Old Fort Niagara Associationk

N- .. . .. n I i . .. . .. . . .. . .... ... .. ... ... . . ....... . . .. .. . .. .. . .. .. .. . .. .



B. The Town of Sommerset, located in the north-eastern

part of Niagara County, was an Indian hunting ground, and later

a camp site for French traveling to Fort Niagara. A number of

shipwrecks have been reported near the mouth of Golden Hill

Creek, one of which carried LaSalle's equipment to build the

Griffon. Fish Creek was the site of Indian encampments for

annual hunting and fishing trips. A salt spring existed a

short distance upstream, where salt was manufactured before the

coming of the white man.

C. Monroe County was the center of a long period of Indian

activity. A historical marker on the shore in the town of

Greece marks the site of an Iroquois hunting camp excavated in

1912. Another marker commemorates the Indian trail along the

ridge, which later became the route followed by pioneer settlers.

The town of Parma is the site of Indian campsites, but this

entire area was too swampy for permanent villages. The first

white visitors to this region included LaSalle in 1669, and

Galinee,who mapped the Braddock Bay in 1670!

Later, French visitors to Niagara Falls camped along the

shore. A historical marker in Irondequoit shows the sites of

Fort DesSables, built by Joncaire in 1717. Marquis Denonville's

army stopped near Devil's Nose in the town of Hamlin on their

expedition against the Seneca Indians in the French and Indian

War.

The first white settlements tended to favor sites south

of the lakeshore region, which at that time was swampy and
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thickly populated by rattlesnakes, bears, and wolves. The pro-

posed city of Tryon on Irondequoit Bay was abandoned and became

a ghost town by 1818. The area around the mouth of the Genesee

River was originally incorporated as the village of Charlotte.

It became part of the city of Rochester in 1915. The area was

the site of several skirmishes in the War of 1812, as were the

towns of Parma and Webster. Nine Mile Point in Webster was the

site of the area's first saw and grist mill built on Four Mile

Creek by Caleb Lyon in 1805. The area was first occupied by

Abram Foster, who built a log cabin there in 1790. John Whiting

built a cabin and sawmill on Mill Creek. The house he built in

1835 still stands as the White House Lodge in Webster Park.

The lakefront was developed first as farmland and gradually

evolved into a summer resort area. Development of this area was

escalated with the extension of the trolley and railroad lines

around the end of the 19th century.

Manitou Beach Park, at Hick's Point in the town of Greece,

was a thriving resort which has declined since 1920. Island

Cottage, Crescent and Grand View Beaches sprang up after the

Grand View and Manitou Railroad began operation in 1891. A

state historic marker has been placed to commemorate the trolley

line.

Troutburg was a popular fishing area and the site of the

popular Story House hotel and the temperance hotel, The Cady

House.

Hamlin Beach was a county park area since 1928, and a
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state park since 1937. The Civilian Conservation Corps Camp was

occupied from 1934 to 1940. The facilities were used by as many

as 151 German prisoners of war from 1944 to 1946.

Sandy Harbor Beach was the location chosen by Francois

Fourier in 1843 for a socialistic community. The settlement

survived only a short time and gradually became a resort area.

During the prohibition years, this area became notorious for its

bootlegging activities.

Lighthouse Beach in the Town of Parma is the site of Brad-

dock Point Lighthouse built in 1896. In 1957 it was converted

to a residence and replaced by a modern U.S. Coast Guard tower.

Artist Aylesworth B. Haines' Octagon House was completed in 1937

and still serves his family as a private residence. A group of

Canadian counterfeiters used a cave at Bogus Point as a distri-

bution point for their currency near the beginning of the 20th

century. William Reis' handmade merry-go-round horses were a

prominent feature at Wautoma Beach, Parma's "Coney Island."

The Charlotte area of the city of Rochester became notori-

ous as the stage for famous performers including Blondin in 1885,

the "Boy Daredevil of the Sky," in 1891, Barber and his bicycle

in 1904, and Frisbie's biplane flight into the lake in 1910.

President Benjamin Harrison breakfasted at the Cottage

Hotel in 1892. Windsor Beach Pavillion was the first summer

resort structure in western New York. Built in 1882, it was

called "The House of Glass." The Rochester Baseball Club Inter-

national League played its Sunday baseball games here because
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Sunday baseball games were prohibited in the city. Sea Breeze

was the home of the "Circle Swing," the first amusement device

of its kind in western New York.

The town of Webster was home to the Forest Lawn Club for

wealthy families in the area. Glen Edith, originally called

Drake's Landing, was a hotel and boat landing on Irondequoit

Bay.

Although the shoreline area in Monroe County did not wit-

ness a great deal of industrial activity, some aspects are wor-

thy of mention. George Eastman chose a site in the town of

Greece in the 1890's for his Kodak plant. The part of Charlotte

at the mouth of the Genesee River was a key port for lake

schooners in the late 19th century. Arthur G. Yates built his

coal trestle for loading barges by gravity. The port became

the center of shipment of Pennsylvania coal to Canadian cities.

Joseph Vinton's winery in 1830 was the beginning of the vine-

yard and winemaking industry which thrived on the shores of

Irondequoit Bay. Truck formers grew a variety of crops includ-

ing the famous Irondequoit melon. Agriculture in Webster grew

from truck farming to fruit harvesting and soon made the town

the center of the cattle and dairy industry.

D. The most important port on the United States shore of

! Lake Ontario is the city of Oswego, located at the mouth of

the Oswego River. It was the site of Fort Oswego, built by the

British in 1727 and later destroyed by the French. The site now

is designated by a historical marker. Fort Ontario, established

[ ... . ...



on Lake Ontario at the mouth of the Oswego River across from

Fort Oswego in 1755, figured prominently in the struggle for

control of the lakes. The fort was burned and subsequently

rebuilt and burned again. The present fort was built in 1839

and remodeled between 1863 and 1872. It is now a state-owned

historic site and museum' There are no archaeological excava-

tions near Oswego!' The shoreline near Oswego has been developed

as a power corridor with the establishment of a number of

electric and nuclear power generating plants.

E. The region from Jefferson County eastward figured

prominently in the War of 1812, and since then has become a

prime recreational area. Historic sites abound in this area.

In the Town of Henderson is located the Stony Point Light,

a lighthouse on Stony Point, west of Henderson Harbor. It is

now a private residence. The William Johnson House was probably

built by William Johnson in 1810. It was used as a station in

the Underground Railroad and is still owned by the Johnson

Family. Fort L'Observation at Sixtown Point was built in

1756 by French soldiers. The Village of Sackets Harbor is

the site of a War of 1812 battlefield and cemetery which is

maintained as a State Historic Site and museum.

In the Town of Brownville is the Samuel Read House, on the

lake shore of Pillar Point at Sherwins Bay. It was built of

native limestone about 1827. The James R. Adams House nearby

is also built of native limestone.

The Town of Lyme is the site of three native limestone
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houses built on Point Salubrious between 1818-1820. They are

the Ryder House, the Johnson House, and the James Horton House.

Wilson's Bay, in the Town of Cape Vincent, is the site of

four unique houses built of native limestone: Bayworth Farm,

the Austin Rogers House, the Plastered Stone House, and the

Charles Wilson House. The Tibbets Point Lighthouse located where

Lake Ontario meets the St. Lawrence River, is still in use.

The Town of Clayton is the site of the Calumet Island

Water Tower, all that remains of a mansion formerly located on

the Island.

The Ainsworth Octagon House, called "Waving Branches," was

built in the Town of Orleans in 1876. Its unique octagonal

shape is architecturally significant.

The Town of Alexandria is the site of a significant number

of historic sites located near the coastal zone. The Campbell

House and Century House stand on the bank of the River.

Sunken Rock Lighthouse is located on small Sunken Rock

Island in the Village of Alexandria Bay. Bonnie Castle, built

in 1877 by author Dr. Josiah G. Holland, served as a seminary

for the White Fathers of Africa. It is now part of the Bonnie

Castle Marina.

Dark Island Castle in the Town of Hammond is the only

surviving Rhine-style castle left in the Thousand Islands.

Crossover Lighthouse is an inactive lighthouse built in the

1840's. It is located on an island at the point where ships

cross over to the American Channel of the St. Lawrence River.
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Morristown is the site of the Coppernall Home, a restored

colonial home. The Augustus Chapman House is reputed to be the

first split-level stone house in the area. It was built in 1825.

"Pine Eden" is the site of the home of Barton Crookshank, the

inventor of the "Talon" zipper. The Ogdensburg Custom House

was constructed in 1809-10 as a storehouse for David Parish.

It has been headquarters for Customs District 7 since 1938!

The Town of Lisbon contains a home and gristmill dating

from the first settlement in the area.

III. SUMMARY

Published historical information for the Lake Ontario

Shoreline is most complete for the areas of Monroe, Jefferson,

and St. Lawrence County, and Forts Niagara and Ontario.

A wealth of unpublished archival material exists in the

files of the agencies involved in historic preservation in

the Lake Ontario Coastal Zone.

ALBANY: New York State Division for Historic
Preservation

Agency Building 1
Empire State Plaza
Albany, New York 12238

Office of State History
New York State Education Department
Washington Avenue
Albany, New York 12224

BUFFALO: Landmark Society of the Niagara Frontier
c/o Appleton Fryer, President (
25 Nottingham Court
Buffalo, New York 14216
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COOPERSTOWN: New York State Historic Trust
c/o Louis C. Jones
New York State Historical Association

* Cooperstown, New York 13326

OSWEGO: Heritage Foundation of Oswego
P.O. Box 405
Oswego, New York 13126

ROCHESTER: The Landmark Society of Western New York, Inc.
c/o Mrs. Patrick Harrington, Executive Director
130 Spring Street
Rochester, New York 14608

I+
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RECREATION

The New York shoreline of Lake Ontario is 170 miles long, with

another 108 miles of New York shoreline on the St. Lawrence

Ap River? These bodies of water offer New York residents a wealth

of varied recreational opportunities: boating, water skiing,

fishing, bird hunting, camping, sunbathing, swimming, hiking,

picnicking, bicycling, horseback riding, golf, and some winter

sports. A variety of geological formations are observable.

There are many bays, inlets, marshes, bluffs, beaches, and dune

formations. Sand beaches are narrow and infrequent west of

Oswego. From Oswego east to Henderson Harbor, however, there

are good sand beaches. East of Henderson Harbor, the shoreline

is low and rocky. The Eastern shoreline boasts some unique geo-

logical formations:-

Clayton Rock Ledges - vertical bluffs on the shoreline

between Clayton and Cape Vincent.

Stony Point Cliffs - limestone bluffs from the Stony Point

Lighthouse to Stony Point.

Sodus Bay - erosion of drumlins has created moon-like

topography.

Chimney Bluffs - Sodus Bay

Lack of natural shelter for most of the New York shoreline

has limited the widespread use of the lake for boating. The

Thousand Islands at the beginning of the St. Lawrence River

draws vacationers from all over the nation. Because of these

attractions, there has been a growth of marinas, trailer and

camping grounds, cottages, resorts, restaurants, and inns. In

1976, the St. Lawrence - Eastern Ontario Commission estimated

that 97% of the seasonal residences in this area were water-side

residences! 0 Of the visitors to this area, it was estimated

that nearly all were boaters and 93% were fishermen. In 1960,

the IJC estimated that there were 37,500 vacation homes along

the Lake Ontario shoreline. There are few hunting areas along

the shore. These include: Braddock Bay west of Rochester, and

Canoe Picnic Point State Park near the Town of Clayton. Sport

N

''1
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fishing is also a great recreational attraction, although the

Oswego area is noted as poor in sport fish. The following

tables provide an inventory of recreational areas, both public

and private, on the Lake Ontario and St. Lawrence River U.S.

shoreline. Also included in this section are maps pin-pointing

some of these areas.

i (

I
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NIAGARA COUNTY

S Fort Niagara P 284 X X X X
o) Fourmile Creek
0 State Park P 248 X X X
0

Six Mile Creek P X

Wilson-Tuscarora
State Park,
Wilson, N.Y. P 260 X X

oBeccue Island
Boat Basin pr X

Clark Island Marina pr X

c Yacht Haven pr X

Wilson Yacht Club pr X

Island Yacht Club pr X

Tuscarora Yacht
Club pr X

Krull Park (County)
Newfane, N.Y. P 77 X X X X X X

L Potter Road Park P 100 X

E 4J Golden Hill
o 0 State Park P 900 X X X X X X

Lower Niagara
State Park P 260 X

Hadley Boat Company pr X
I-

4 o McDonough Marina pr X
o .0

S_ Olcott Harbor, Inc. pr X
C> William Kohler

Dock Spaces pr X

P = Public; pr = Private
* Information Unavailable
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ORLEANS COUNTY

Lakeside Beach
State Park P 650 X X X X X

Norm's Marina pr X
Harbor Breeze

., Marina pr X

Oak Orchard
- Yacht Club pr X

Oak Orchard

Marina pr X

o Hatch Boat
Livery pr X

Co Elam and Harry's
Boat Livery pr X

MONROE COUNTY

Hamlin Beach
State Park P 1100 X X X X X X

Lake Ontario
State Parkway P 2020 X

Ontario Beach P 35 X X

Durand Eastman
County Park P 712 X X

Webster Beach
County Park P 547 X X X

B. Forman
County Park P 24 X x

Ma.'tznas

Manitou Marina* pr X

Larry's Marina pr X X

Long Pond Sport pr X
Shop

Pultneyville pr
Harbor
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MONROE COUNTY
(continued)

(;enee. R.ive,

Anchor Marina
(West side of
Genesee)* pr

The Yacht Center
(East side of
Genesee)* pr

Skinners Marina pr X

Irondequoit Bay pr X

Mayers' Marina pr X

Mohawk Yacht Club pr X

Newport Yacht Club pr X

Oklahoma Beach X

Sandy Harbor Beach X X

Rochester Canoe
Club pr X

Jim's Marina pr X

Slim's Marina pr (closed) X

Empire Boat Sales pr

Glenn Haven
Marina pr K

Bluff Beach* X

Hilton Beach* X

Payne Beach* x
Wantoma Beach* X

Lighthouse
Beach* X

Crescent Beach* X

.4-
001

u Cranberry Pond pr 200 X K
39 W
0 Long Pond pr 500 X X

W
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MONROE COUNTY
(continued)

U

o Burger Marina pr
M Braddock Bay
L State Park P 2100 X X X X X

WAYNE COUNTY

Forman Park*

Lake Shore Game
Management Area*

Sills Marina pr X

Arney's Marina pr X
Krenzer Marina pr X
Sodus Bay
Yacht Club pr X

0
. Sodus Bay

Sports pr X
Bill Kallusch

m Boats pr X
Anchor Marina pr X

~ Karwech's
o Marina pr X

Trestle Marina pr X

Connelly's Cove pr X

Tucker Marina pr X
Sanford Bait
Shop pr X X

Oak Park
Marina pr X

The Anchorage pr X
. Pier 1 pr X

oc m Launch Area P X
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WAYNE COUNTY
(conti nuid)

- Puitneyville
I.Yacht Club pr X

> aieCmay p
>' Puitneyville

Mariners, Inc. pr X

CAYUGA COUNTY

Fairhaven Beach
State Park P 862 X X X X X X

Fairhaven Yacht
-v Cl ub pr X

0
Rasrecks Marina pr X

CO Fairhaven Marine
4j Service pr X

Busters Boat
Basin pr X

OSWEGO COUNTY

Mexico Point
Boat Launch
Site P 10 X X

Selkirk Shores
State Park P 980 X X X X X X

o Lighthouse Marina pr X
£ Local facilities: launching ramps,

boat rentals, and berthing for 50
e1baspeciay n areas limited,

S- Fishing, boating, picnicking, and
camping predominant recreational
activities in the area.
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OSWEGO COUNTY
(continued)

Fort Ontario
Park P 27 x X X

North Sandy
Pond P/pr X X X X X X X X

JEFFERSON COUNTY

Allen's Boat
Livery
Hounsfield, N.Y. pr 5 X X

Sacketts Harbor
Battlefield P 25 X

.,.Bronson's Marina pr 1 X X
41 0

w- Navy Point
u m Marina pr 2 X X X
M =
Ln Soper's Marina pr 2 x

Local Park P

* Perch River pr X
3c Livery
0 -

os -Stumble Inn p r X X

Castle Harbor pr X x
Boats North

SCastle Marina pr X

4- Crescent Marina pr 1 X

* Crescent Yacht
2 Club (Inland 9 mi .)pr X
SHamilton Marina pr 5 X

Village of
Chaumont Park P 1X
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JEFFERSON COUNTY
(continued)

Chaumont Bay
Boat Launching
Site P 13 X

Bourcy's Marina pr X

Shangrila
Marina pr X

Del's Marina pr X X
E
>) Bachy's Marina pr 1 X

.-J

Norm's Boat
Rental pr 2 X
Long Point
State Park P 23 190' X
Isthmus Marina pr 1 1800' X X

Brimmer's pr 60 X X X X
Marina

Humpries Boat
Livery pr 16 X X

Martin's Marina
and Motel pr 6 X X X

Wilson's Bay
4 Town Park P I X X

u Glen Docteur pr 6 150' X

> Howard Radley

Cottages pr 2 X X X
Willow Shores pr 10 150' X X X

Burnham Point
o State Park p 12 180' X X X X X
" Warren's pr 5 150' X X

3:
0
- Millen Bay

Marina pr X
Snug Harbor
Marina pr X
Scott Marina pr X
Ponds Marina pr X
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JEFFERSON COUNTY
(continued)

Village Beach P 1 X

C Cape Vincent
u Boat Works pr 1 X

Finucane's Marina pr 1 X

w Aburey's Boating
Centre pr 2 X

Anchor Marina pr 2 X
o Cape Vincent

Village Park P 1 600' X X

Sportsman Marina pr X

Garlock Cape
Marina pr X

Minna Anthony
Common Nature
Center P 600 X X X

Wellesley Island
State Park P 2635 450' X X X X X X X

c Thousand Island
* State Park P 179 180' X X X

o Waterson Point
State Park P 13 180' X X X X X X X X

0 Collins Landing P 8 X
r

• Public Boat Ramp P 1 X0

H. Chalk & Son pr X X X

Grass Point
State Park P 66 350' X X X X

Jolly Oaks
Campsites pr 35 X X X

Lakeview Wild Beach
Elllsburg, N.Y. P X

Jefferson Park Camp
Elllsburg, N.Y. pr X
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JEFFERSON COUNTY
(continued)

Clayton Marina pr 5 X

Calumet Island
Marina pr 2 X X

Washington Island
Marina pr 2 X X

Canoe Picnic Point
o State Park P 70 200' X X X X X X X

Cantwell Pier PR 65 X

Hobson's Spicer
'- Marine Basin pr 2 X
0

Millin's Bay
0 Marina & Cottages pr 1 X X X
0

Cedar Point P 48 320' x x x x x
State Park

French Creek
Marina pr. X
Spicer Bay Marina pr X

Pier 65 pr X

Rice's Bait Store
and Marina pr 100' X

o Clayton Village
Dock pr 1 X

- Elling's Riverside
Cottages pr 3 X X

o Denny's Cottages pr 2 100' X

( Shipyard Marina pr 30 X

- 1000 Island's Marina pr 1 X

Clayton Municipal
Dock and Launching
Ramp pr 1 X

Mercier's Marina pr X
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JEFFERSON COUNTY
(continued)

Boat Launching P X

Site

Eastman Marina pr 5 X

Harbor's End, Inc. pr 6 X

Cornell's Marina pr 1 x

Ruddy's Fishing
Ramp pr 1 X

Harbor Marina pr 1 X

McCarthy's
Harbor, Inc. pr 1 Xo
Northern Yachts,
Inc. pr 1 X

Henchen's Marina pr 1 X

Henderson's
Harbor Public P
Dock

Henderson's
Harbor Yacht i
Club pr

Champion Home
Communities
Recreational
Vehicle Park pr 400' X

The Willows pr 12 180'

Wescott Beach
State Park P 319 X

DeWolf Point
State Park P 13 X X X X

I Barton's Cottages (
c and Trailer Park pr 3 X X

o C & S Camps pr 1 X X
C Keewaydin State

.o Park P 180 X X X X
x

Mary Island
< State Park P 13 180' X X X X
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JEFFERSON COUNTY(conti nued)

Lanterman' s
Cottages pr 2 X X

Public Dock and
Launching Ramp pr 1 X

SKring Point
State Park P 41 500' X X X X X

. Wildwood Cottages pr 3 X X

w Bonnie Castle
c Marina pr 30 X

- Rogers Mdrina pr X

4- U Hutchinson
o- Boat Works and
- Marina pr X

3

_o Hutchinson's
(Bethune St.) pr X

Van's Marina pr X

Charlies Marina pr X
Mance Marina pr X

4- #0
0. 5 Village Ramps P X

and Docks

XO 8 Marinas pr X X X

Schermerhorn's pr 11 30' X

ST. LAWRENCE COUNTY
4- -- Dark Island

E Retreat pr x x

Cedar Island
State Park P 10 X X X X X X

o 3 Hammond
- Town Docks P X

3
o Donners pr X
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ST. LAWRENCE COUNTY
(continued)

3
4- o Jacques Cartier

State Park P 461 800 X X X XXX X

o s- Bogardus Camps pr x x
0

Morristown Marina pr X

4 r Wrights Sporting
0 Goods & Marina pr x

cm
4

A

2 Bay View Marina pr x

z Morristown Village
Dock P X

a Oswegatchie Town
Ramp P x

Blair's Marina pr x

Ogdensburg pr X

Morrisette Park pr x

. Cubby's Marina pr X

"6 Wards Marina pr x

0

Galop Island p 675 X X
o State Park

Lisbon Recreation
-'Area P 50 250' X X X
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ST. LAWRENCE COUNTY
(continued)

Waddington
Town Beach P X X

o St. Lawrence
Seaway Marina pr x

•: Brandy Brook
oBoat Launch P X

SColes Creek
State Park P 1800 500' X X X X

o Waddington Village
I Scenic Park P

•! Village of
g. Waddington Town
> Boat Launch P X

Wilson Hill Boat
Launching Site P 8 X
Lake St. Lawrence
Yacht Club pr 1 X

Town of Louisville
= Park P X
0

Coil Island
State Park P 796 X

Massena Marina pr X
Robert Moses

d. ' State Park P 2267 1000' X X X X X X

New York State Game
Management Area P X X X

Fish Creek
Wetlands P 506 X X
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LAKE ONTARIO - SHORELAND
USE AND OWNERSHIP 1970

(in miles)

Shoreland Use Lake

Residential 127.0
Recreational 30.2

Wildlife 0
Forest 0
Other 132.4

Shoreland Ownership Lake

Federal 0
Non-Federal public 31.9
Private 257.7

To Convert From To Multiply By
Miles (mi) Kilometers (km) 1.609

A

I
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FIGURE 5
Extracted from IJC, May 1976
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F IGURE 7
Extracted from WJC, May 1976
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BIRDS

The Lake Ontario Basin lies within the Atlantic Flyway for

migrating birds, one of 4 such flyways in the United States. Many

species avoid crossing large bodies of water during migration and

choose to follow the shoreline. For this reason the Eastern

Ontario - St. Lawrence area receives large concentrations of birds

unequalled by most areas of North America.0

Birds are the most abundant vertebrates along the St. Lawrence

River with over 260 species represented!1 The river is an important

nesting and wintering area for waterfowl. Two important nesting

areas are the Great blue heron (Ardea herodias) rookery on Iron-

sides Island in the Town of Alexandria and the Ring-billed gull

(Larus delawarensis) nesting area on Little Galoo Island near

Sacketts Haroor?7 Goshawks (Accipiter gentilis) are known to breed

on Wellesly Island. Pigeon Island is the nesting site for several

species, most importantly the Great Black-backed gull (Larus

marnius). The Eaglewing Shoals are the nesting grounds for the

Common tern (Sterna hirundo). High breeding densities have been

found near Morristown and near Waddington at Coles Creek!
2

The easterly reaches of the river from Waddington to Roosevelt-

town is the area most likely to be affected by water level changes.

The creeks and shallow embayments here are home to a large variety

of waterbirds in addition to gulls and osprey!2

Port Ontario, the mouth of the Salmon Rivers has been found

to be the home of a large variety of species and the breeding area

of the Snowy egret (Egretta shula), Least bittern (Ixobrychus



36

exilis) and Glossy ibis (Plegadis falcinellus). Deer Creek Marsh

in Oswego is the breeding ground for many species and a migration

stop for many more.

The principal nesting and resting areas in the Lake Ontario

Basin are the Montezuma and Iroquois National Wildlife Refuges,

the Finger Lakes, the State Oak Orchard and Tonawanda Games

Management Areas, and the marshes and ponds along the shoreline

in this area. The Monroe County shoreline along Lake Ontario and

the Genesee River attracts and supports large numbers of birds.

Braddock Bay attracts migrating hawks, as well as water birds,

herons and other marsh birds, owls and woodpeckers. Gulls are

also attracted to the Irondequoit Bay area and the mouth of the

Genesee River. Hamlin Beach State Park is a major nesting area

for Bank swallows (Riparia riparia) 4

Oak Orchard Swamp attracts the largest number of migrating

Canada Geese (Branta canadensis) in New York State.

The Niagara River is probably one of the best areas for

viewing large numbers and a great variety of gulls. Sixteen

species and one subspecies have been recorded here. Species

known to breed here are the Herring gull (Larus argentatus), and

the Ring-billed gull (Larus delawarensis)'.

II
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MAMMALS

The Lake Ontario basin has always supported an abundant and

varied wildlife population. Although no historical information is

available on the region before the arrival of European settlers,

the number of Indian settlements in the area are witness to the

abundance of wildlife. The coming of the settlements marked the

beginning of major changes in habitat and a resultant decline in

wildlife. The recent trend toward reforesting previously cleared

land is providing increasing habitat, thereby enabling many

species to survive.

The most important species economically is the muskrat

(Ondatra zibethicus), Mink (Mustela vison) also contribute to

the economy of the region."1

Although most species exist in sufficient numbers to avoid

being completely eliminated by fluctuations in water levels, a

drastic increase or decrease in any species would have an impact

on dependent predator species.

2

4,

! ~ " - ~ . .-
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AMPHIBIANS AND REPTILES

Amphibians and reptiles are inhabitants of the aquatic

interface, spending some of their life on land and some in the

water. They are extremely sensitive to change in the littoral

area. As little commercial value is placed on these species,

little research has been done. Studies on the Lake Optario Basin

have concentrated on the St. Lawrence River, and the eastern basin

around the mouth of the Salmon River at Port Ontario. Reports

of research from areas west of this point are incomplete or

non-existent.

I
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FISH

I, HISTORY

Lake Ontario supports a large variety of species of fish.

Before the coming of the first white settlers the fish of the

nearshore zone were a major part of the food supply of the Indians

who visited the coastal zone on yearly fishing trips.

Early settlers were using seine nets as early as 1807. Over-

fishing, together with other aspects of man's activity, have

drastically altered the species composition of the Lake Ontario

fishery. Dams built in streams to run gristmills blocked migrations.

As land was cleared for settlement, the streams became siltier

and warmer. The discharge of municipal and industrial wastes began

to contribute to the eutrophication of the coastal zone before

1900. By the beginning of the twentieth century, certain species

had become virtually extinct, namely the Lake sturgeon (Acipenser

fulvescens), Atlantic salmon (Salmo salar) and the Blackfin cisco

(Coregonus nigripinnis). This century has witnesse4 the decline

of other species: Lake trout (Salvelinus namaycush), Shortnose

cisco (Coregonus reighardi), Bloater (Coregonus kiyi), Burbot

(Lota lota), Blue pike (Stizostedion vitreum glaucum) and Four-
20horn sculpin (Myoxocephalus quadricornis).

New species of fish have entered the lake with varying

degrees of success. Entering the lake before 1900 were the Ale-

wife (Alosa pseudoharengus), Gizzard shad (Dorosoma cepedianum),

Brown trout (Salmo trutta), Carp (Cyprinus carpio), and Goldfish

(Carassius auratus). Joining them after 1900 were the Rainbow

trout (Salmo gairdneri), Rainbow smelt (Osmerus mqldax), and White
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perch (Morone americana)!0

I. SPAWNING GROUNDS

Protection of vital spawning areas is a large factor in

restoring Lake Ontario's potential as a major fish producer.

Numerous spawning grounds have been identified in the coastal

zone, most research being concentrated in the eastern basin.

Inshore areas and tributary streams of the Eastern Ontario -

St. Lawrence provide spawning and nursery habitat for several

forage species such as the Alewife (Alosa pseudoharengus), Slimy

sculpin (Cottus cognatus), Rainbow smelt (Osmerus mordax) and

various minnows (family Cyprinidae). Several important sport

fish spawn in this area. Smallmouth bass (Micropterus dolomieui)

prefer to spawn on gravel, rocky or sandy bottoms, while Yellow

perch (Perca flavescens) prefer weedy areas. The preference of

the Northern pike (Esox lucius) for flooded grasslands or wetlands

makes fluctuations in water levels critical for spawning success.

Similar spawning grounds are used by Muskellunge (Esox masquinongy).

Brown bullheads (Ictalurus nebulosus) prefer a sand, gravel or

mucky bottom in shallow littoral areas, as do Rock bass (Ambloplites

rupestris), Pumpkinseed sunfish (Lepomis gibbosus), and Largemouth

bass (Micropterus salmoides). White perch (Morone americana) and

White bass (Morone chrysops) spawn inshore or in shallow tributary

streams. Walleye pike (Stizostedion vitreum) spawn in clear water

on shoals or in streams with sand or gravel bottoms.o

The Salmon River is a spawning area for Coho salmon (Oncor-

hynchus kisutch) and Chinook salmon (Oncorhynchus tshawytscha).

A number of species are known to spawn in the Salmon River.
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Among these are the Northern pike (Esox lucius), Brown bullhead

(Ictalurus nebulosus), Smallmouth bass (Micropterus dolomieui)

and Black crappie (Pomoxis nigromaculatusW.

Sodus Creek is one of 17 creeks that serve as spawning grounds

for Sea lamprey (Petromyzon marinus) on the United States shore

of Lake Ontario. Only 25% of this species spawns in United States

creeks and none takes place west of Sodus Bay.

The site of the Ginna Nuclear Power Generating Station in

Wayne County has been found to be a spawning area for Smelt

(Osmerus mordax) and Spottail shiners (Notropis hudsonius)2 !

The coastal zone of Monroe County near the site of the

Russell Electric Power Generating Station is a spawning area

favored by several species, namely Alewives (Alosa pseudoharengus),

Spottail shiners (Notropis hudsonius), Rainbow smelt (Osmerus

mordax), Carp (Cyprius carpio), and Smallmouth bass (Micropterus

dolomieui)?'

Most streams in Niagara County do not provide suitable fish

habitat although some warm water species are found near the mouths

of streams.

I(
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BENTHOS

Benthic organisms are important indicators of water quality.

However, little study has been done on the benthos of Lake Ontario.

What study has been done has concentrated mainly on the Canadian

shoreline. Distribution and abundance of macroinvertebrates is

influenced primarily by substrates. Currents and wave action in

the littoral zone cause a constantly changing population. Studies

reviewed indicate that tubificidae and mollusca are the most

common groups. According to these reports the only species

recorded along all of the Lake Ontario shoreline was Pisidium.

The most complete records are from Oswego County due to the

utilities impact statement in the area.

4I
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ZOOPLANKTON

As with benthic organisms, little study has been done on

the zooplankton in the littoral Lake Ontario Zone. Czaika (1974)

recorded the abundance of zooplankton in the coastal zone from

Port Weller, Ontario to Rochester, New York. However, she did

not designate which were more abundant at each station. No

information was found for areas between Oswego and the St. Law-

rence River or between Rochester and Oswego.

P(
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PHYTOPLANKTON

Algae appears to be the most completely studied plankton in

the Lake Ontario Littoral Zone. Records of varying quality exist

for nearshore areas from Oak Orchard into the St. Lawrence River.

Cladophora, an attached green filamentous algae, is treated

separately from other phytoplankton. Cladophora is found in

abundance along the coast as it typically exists in water depths

of 5-6 m. The oftimes rocky shoreline provided the firm and

stable rock substrate that Cladophora needs for attachment.
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VEGETATION

Records of types of vegetation are most complete for

Oswego County and the St. Lawrence River area. The St. Lawrence -

Eastern Ontario Commission has classified vegetation types, but

not species or common names. Records for Orleans and Niagara

Counties are few since 1934. Forest areas in Monroe County are

listed, but species are not indicated. From the literature,

however, it is evident that the Lake Ontario shoreline still

boasts many undeveloped areas which support a variety of plant

species.

Some general information on the nature and extent of shore

zone vegetation in the Lake Ontario and St. Lawrence River area

can be secured through an examination of the reconnaissance

photographs made by Cornell University of the counties throughout

New York State relative to land use patterns. Some regional

planning agencies also have contracted for photographic surveys

of the areas for which they are responsible.

Remote sensing information of the coastal zone also is

available through satellite imagery from LANDSTAT and other

National Aeronautical and Space Administration (NASA) devices.

The NASA facility in Cleveland, Ohio, also has made photographs

from fixed wing craft in selected regions of the Great Lakes

Basin including Ontario. Likewise CALSPAN, formerly Cornell Aero-

nautical Laboratory Inc. also has shoreline photopranhs, many of

which were made during the International Field Year on the Great

Lakes (IFYGL), a joint Canadian - U.S. physical, chemical and

biological study that focused on Lake Ontario.
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The variety of shoreline topography along the shore of Lake

Ontario contains diverse types of vegetation. These areas are

breeding and habitat areas for many birds, mammals, amphibians,

reptiles, and fish. There are several areas along the shoreline

which are important because of the types of rare plants found there.

(See the following table for specifics.)

I, MONROE COUNTY

A. Braddock Bay State Park is located in Greece, New York.

The park consists of extensive marshes which serve as wildlife

habitat and scrubwoods. The park includes the Cranberry Pond

Nature Trail, which runs 2% miles through brush and woodlands.

It boasts 35 varieties of trees and shrubs and 60 varieties of

wild plantsil

B. Monroe County has several forests along the coastal zone.

Among these are: from Troutburg to Devil's Nose; Hamlin Beach

State Park, the south edge of Cranberry Pond; Long Pond; Post

Avenue in Greece, New York; edge of Round Pond; Durand Eastman

Park in Rochester; Irondequoit Bay; east of Oklahoma Beach, Webster,

New York; and Webster Beach County Park.

11, OSWEGO COUNTY

A. The dune area of Deer Creek Marsh contains oak and pine

cover, as well as shrubby thickets made up of willow, alder, and

dogwood.

B. Selkirk Shores State Park, north of Deer Creek Marsh, is

the scene of a hardwood forest. Species included in this park are
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red oak, ash, sugar maple, beech, cherry trees, white pine and

hemlock.

II. SAINT LAWRENCE - EASTERN ONTARIO REGION (JEFFERSON COUNTY)

A. Dense red oak is found in the forested area of Jacques

Cartier State Park. Abundant ground cover is found in the lime-

stone out croppings. The canopy provides a shade area for well

developed growth of forest floor herbs. The large variety and

size of species make this an important area!'

B. The area of Crooked Creek, the north edge of Goose Bay,

and the south edge of Chippeway Bay is a unique area because of

the habitat diversity. Undeveloped forests occur on rock outcrop-

ping, and wetlands, whose main vegetation is cattail, occur

throughout this area!

C. Unique size and composition stability of the deciduous

forest on Wellesley Island near the Thousand Islands County Club

make this area an important wildlife area. The nearness of the

country club makes the area prime for residential use and endangers

its continuation 3

D. Graminoid Marsh at Keewaydin State Park is the best

graminoid wetland in the areaP'

E. Oak and hemlock trees are found in a mixed forest west

of Alexandria Bay. Coral root has been found there as well as

old and new vegetative species"

F. A 2 acre forest is located at the end of St. Lawrence

Park Road overlooking Swan Bay. Species found there include red

oak, basswood, maple, trillium, may apple, meadow rue, and false

Soloman's seal"3
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G. Wilson Bay Marsh is a scrubby marsh and forest area south

of Cape Vincent. Species found there are buttonbush, willow, dog-

wood and black ash. Ash, elm and silver maple are abundant in the

marsh.

H. An area of shrubby marsh is located on Point Peninsula

on the shore of Lake Ontario. Dune species, such as wormwood,

grasses, and evening primrose occur along the beach. The marsh

beyond the beach gradually grades into a forest. Vegetation in

this area is considered very fragile.3

I4
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Aquatic vegetation* distribution map
for the August survey, Port Ontario,
New York.N

SLAKE I FE
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/ 12
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'Salmon River

Extracted from U.S. Fish and Wildlife Service, July 1977.
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*Vegetation Identified by numbers on the distribution map is Identified
as follows:

I Eelgrass (90%) with some Elodea, Nitella, Coontall, Water stargrass,
and Watermilfoil. Sandy bottom with vegetation out to about 20 feet
from shore to a depth of about 6 feet.

2 Eeigrass (75%). Vegetation B - 10 feet deep.

3 Eelgrass (50%) with Slender naiad, Watermilfoll, Coontall, Clasping-
leaf pondweed, Elodea, Yellow water lily, White water lily, Pickerel
weed, Arrow arum, and Duckweed.

4 Predominantly Eelgrass and Ribbonleaf pondweed.

5 Eelgrass (50%) with Watermilfoil, Claspingleaf pondweed, and Coon-
tail.

6 Heavy aquatic vegetation to water's surface. Eeigrass (25%), Elodea
(25%), Watermlifoil (25%), and Claspingleaf pondweed and Coontall
(25%).

7 Yellow water lily, White water lily, Arrow arum, Elodea, Floating-
leaf bur reed, Watermilfoil, Water stargrass, Claspingleaf pondweed
and Water shield.

Predominantly Eelgrass, Elodea and Watermilfoil.

9 Arrow arum and other emergent vegetation with some Duckweed.

10 Eelgrass (75%) with Elodea, Water stargrass, Watermilfoll, Slender
naiad. Some areas were very dense with aquatic vegetation to
surface.

11 Yellow water lily.

12 Predominantly Eelgrass with Watermilfoil, Elodea, Water stargrass
and Slender naiad. Some areas dense with vegetation.

13 Arrowhead, Arrow arum, Pickerel weed, Cattails, and other emergent
and terrestrial vegetation.

E(

Extracted from U.S. Fish and Wildlife Service, July 1977.

I
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RARE AND ENDANGERED SPECIES

I, INTRODUCTION

The following are lists of rare and endangered species from the

Lake Ontario and St. Lawrence River shoreline. Information is scarce

for mammals and reptiles; and in many areas no information on rare

and endangered wildlife exists.

11. BIRDS

Haliaeetus leucocephalu$ (Bald eagle) X X 1,3
Falco p (Peregrine falcon) X X 1,3
F. columbarius (Merlin) 3
T. - rusticolus (Gyrfalcon) 3
Pandlon habiaetus (Osprey) X 1,3
Charadrius melodus (Piping plover) 1,3
Gavta stellata (Red-throated loon) 1,3
Larus delawarensis (Ring-billed gull) 1
L. perboreus (Glaucous gull) 1,3

. glancodes (Iceland gull) 1,3
1. marinus (Great black-backed gull) 1,3
Wrdeaherodtas (Great blue heron) 1
Meli ris oalloparo (Wild turkey X 1
GUrscanadensis (Greater sandhll crane) X
Coccyzus americanus (Yellow-billed cuckoo) 1,3

1. Webb, W.L. et al., 1972
2. Christie, .J.. 1973
3. U.S. Department of Interior, 1977

*N.Y. State Department of Environmental Conservation's Endangered,
Exturpated, and Extinct Wildlife of New York State

**U.S. Department of The Interior Fish and Wildlife Service List of
Endangered and Threatened Wildlife and Plants, Federal Registrar,
Wednesday, January 17, 1979, Part II.
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Sturnia ulula (Hawk owl) 3
elanerpes er throcealus (Red-headed woodpecker) X 3
Corvus corax (Common raven) 3
Cistothorus--platenss (Short-billed marsh wren) 3

MImus polyglottos Mockingbird) 3iequlus .sie p Golden-crowned kinglet) 3
Vermivora celata (Orange-crowned warbler) 3
"Dendroica titrina (Cape-May warbler) 3
Seiurus motacfla (Louisiana waterthrush) 3
0poronis a ills (Connecticut warbler) 3
Wilsonia p a (Wilson's warbler) 3
Anmodramus henslowtt (Henslow's sparrow) 3
Eretta thula (Snowy egret) 1,3
obrychus exilis (Least bittern) 1,3

Plegadis falctnellus (Glossy ibis) 1,3
jganus columbianus (Whistling swans) 1,3

01or columbianus (Whistling swans) 1
Rucephala islandica (Barrow's goldeneye) 1,3
Somateria mollissima (Common eider) 1,3
S. pectabils (King eider) 1,3

ila chrysaetos (Golden eagle) 1,3
Calidris maritima (Purple sandpiper) 1,3
Microoalama himantopus (Stilt sandpiper) 1,3
Trynt tes subruticollis (Buff-breasted sandpiper) 1,3
Philomachus pugnax (Ruff) 1,3
Phaliropus fulicarius (Red phalarope) 1,3
P. tricolor (Wilson's phalarope) 1,3
P. lobatus (Northern phalarope) 1,3

Ill, FISH

Moxostoma macorlepidotum (Shorthead redhead) 3
Notos _cornutus (Common shiner) 3
N. hudsonius (Spotted shiner) 3
N. stramineus (Sand shiner) 3
In. n (Pugnos shiner) 3
I. itheho (Emerald shiner) 3
Pi ephales notatus (Bluntnose minnow) 3
Rhinchthys atratulus (Blacknose dace) 3

egonus clupeafonmis (Lake whitefish) 3
ctalurus melas (Black bullhead) 3
I. natalis (Yellow bullhead) 3
Eabidesthes sicculus (Brook silversides) 3

I
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4b

11I. FISH (CONTINUED)

Morone chrysops (White bass) 3
Stzostedion canadense (Sauger) 2,3
Cottus bairdil Kumbini (Mottled sculpin) 3
Puq -gitsus p&ittus (Ninespine stickleback) 2,3
Lota Iota (Burbot) 3
Catostomus commersonni (Lake whitefish) 3

IV, MAMMALS

Castor canadensis (Beaver) 1,3
Lutra canadensis (River otter) 3
-t'i leibli (Smal1-footed bat) 3

sort -- Tris (Northern water shrew) 3
Microsorax hoyl (Pygny shrew) 3
Synaptotys cooper (Southern bog lemming) 3
Canis lupus (Eastern timber wolf) X X

V. REPTILES

Clemmys l-ta (Wood turtle) 3
C. muhle (og turtle) X 3
F&ntydoldea blandingi (Blandings turtle) 3
Colu er constrictor (Black racer) 3
Elaphe obsoleta (Black rat snake) 3
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- Vulnerable Native Plants of New York State
Protected Under NYS Environsental Conservation
Law 9-1503

Scientific Name Common Name(s)

Arisama dracontium : Dragonroot
: Green-dragon

Asclepias tuberosa : Butterfly-weed
: Chigger-flover
: Orange Milkweed
: Pleurisy-root

Cmpanula rotundifolia : Bluebell
Harebell

Celastrus scandens : Bittersweet
Waxwort

Chimaphilae pp. : Pipsisseva
Prince's-pine
Spotted Evergreen
Spotted Wintergreen
Waxflower

Cornus florida Flowering Dogwood

Drosera pp.: Daily-dew
Dewthread
Sundew

Epiaa repens : Ground Laurel
Mayflower
Trailing Arbutus

ELonymus jpp. : Burning-bush
: Bursting-heart
: Strawberry-bush
: Wahoo

! ilices (Filicinae; : All ferns, including:
Ophioglossales & : Adder's-tongue
Filicales) : Azolla

: Buckhorn

Extracted from St. Lawrence Seaway, N.Y. Feasibility Study, June 1978.
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- Vulnerable Native Plants of Nv York State
Protected Under NY8 Environmental Conservation
Law 9-1503 (Cont'd)

Scientific Name common Name(s)

Orontium aquaticum : Golden-club

Panex quingue.folius : Ginseng
Sang

Pyrus coronaria : Wild Crab Apple

Rhododendron p : Asalea
Election-pink

i Great Laurel
I Honeysuckle
Pinxter
Pinxter-bloon
Rhodomandron
Rhodora
Rosebay
-White Laurel

Sabetia . : Bitterbloom
M arsh-pink
Rose-pink
Sabatia
Sea-pink

Sanguinaria : Bloodroot
a Puccoon-root
Red Puccoon

Sarracenia purpurea : Huntsman's-cup
* Pitcher-plant

Sidesaddie-flovor

Lene carolinians . Wild Pink

TrijLlium. : Bethroot
Birthroot
Squavroot
Stinking Benjamin
Toadshade
Trillium
Wake-robin

ola pedata : Bird's-foot Violet
Pansy Violet

Extracted from St. Lawrence Seaway, N.Y. Feasibility Study, June 1978.
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-Vulnerable Native Plants of New York State
Protected Under NYS Environmental Conservat ion
Law 9-1503 (Cont'd)

Scientific Name . Comon Name(s)

Filices (Filicinae; :Cliff Brake
Ophijouosales : Curly-grass
Filicales) (Cont'd) :Fiddleheads

:Hart's tongue
:Maidenhair
: oonvort
:Polypody
:Rock Brake
:Salvinia
:Spleenvort
tWalking-leaf
:Wall-rue
:Water-spangle
:Woodsia
:But excluding Bracken (Pteridium
aqiiu) Ray-scented Fern
(Dennstaedtia puctlobula);
Se-nitive Fern (Onocles
sensibilis)

Cent ian& 2. Ague-weed
Blue-bottles
Gall-of-the-earth
Gentian

Hydrastis canadensis : Golden Seal
:Orange-root
Yellow Puccoon

Ilex MIp. Bitter Gallberry
Black Alder
Holly
Hulver
Inkberry
Winterberry

Kalmia r Calico-bush
Lambkill
Laurel
Spoonvood
Wicky

Extracted from St. Lawrence Seaway, N.Y. Feasibility Study, June 1978.



115

Vulnerable Native Plants of New York State
Protected Under NYS Environmental Conservation
Law 9-1503 (Cont'd)

Scientific NmHe Commos Name(s)

Lilium Lily
: Turk'$-cap

Lobelia cardinalis i Cardinal-flower
Red Lobelia

I

Lycopodium spp, : All Clubmosses, including:
: Bear's-bed
: Buckhorn
t Bunch Evergreen
: Christmas-green
: Coral Evergreen
: Creeping Jenny
: Ground Cedar
: Ground Fir
: Ground Pine
: Heath Cypress
: Running Evergreen
: Staghorn Evergreen
: Trailing Evergreen
: Wolf's-claws

Nertensia virsinica : Bluebell
: Roanoke-bells
: Tree Lungwort
: Virginia Bluebell
: Virginia Lungwort
: Virginia Cowslip

Nonarde didtas : American Bee-bale
: Indian-heads
t Oswego Tea
: Scarlet Bee-balm

yrica pensylvanica Bayberry (Northern)
. Candleberry

Nelumbo lutea : Lotus
: Lotus Lily
: Nelumbo
: Pond-nuts

Extracted from St. Lawrence Seaway, N.Y. Feasibility Study, June 1978.

4
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Vulnerable Native Plants of Now York State
Protected Under NYS Environmental Conservation
Law 9-1503 (Cout'd)

Scientific Name : comon Name(s)

,.lumbo lute& (Cont'd) : Water Chinquapin
: Wonkapin
: Yellow Lotus

O2untia hunifusa (0. compressa, : Indian Fig
ppE.) : Prickly Pear

: Wild Cactus

Orchidaceae : All Orchids, including:
: Adam-and-Eve
: Adder's mouth
: Arethusa
: Beard- flover
: Bog-candle
: Calopogon

Calypso
Coral-root
Cypripedium
Dragon' s-mouth
Fairy-slipper
Grass-pink
Kirtle-pink
Ladies'-tresses
Lady's-slipper
Lattice-leaf
Nalaxis

occas in- f lover
Nerve-root
Orange-plume
Orchis
Pearl-twist
Pogonia
Putty-root
Rattlesnake-plantain
Scent-bottle
Screw-auger
Snake-mouth
Soldier' s-plume
Svemp-pink
Three-birds
Twayblade
Whipporwill-shoe

Extracted from St. Lawrence Seaway, N.Y. Feasibility Study, June 1978.
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WILDLIFE HABITATS

I, INTRODUCTION

The wildlife habitats on the Lake Ontario shorelines are con-

centrated in the littoral zone and wetlands. New York State has

18,395 acres of shoreline immediately adjacent to Lake Ontario!*

A 1953 inventory of wetlands by the U.S. Department of Interior

recorded New York as having 515,100 acres of wetlands in the Atlantic

fly-away, which includes inland areas in both Lakes Erie and Ontariok'

State-owned underwater wetlands numbered 39,353 acres or 42 of the

94,630 acres of wetlands were rated as high to moderate quality

habitats. Of these 39,353 acres, 1,041 were destroyed between 1959-

1967. Highway, marina and cottage development on the shoreline have

caused fish and wildlife losses within 17,508 (45 of the 39,353)

acres10 By the 1969 inventory the acreage for wetlands in Oswego

County, Jefferson County, and St. Lawrence County dropped from 56,170

in 1954 to 9,776 acresi0 In 1972 the St. Lawrence County had 1,551

acres and Jefferson County had 12,362 acres; Oswego County had 39,430

acres? Wayne County had 6,000 acresV'

Only recently has the importance of wetlands been recognized.

Wetlands provide breeding, nesting and feeding grounds for wildlife

such as waterfowl, shorebirds and reptiles. They serve as settling

basins for stream runoff and therefore may act as natural pollution

treatment systems for biodegradable matter. However, continued

deterioration of water quality and habitat will impair and possibly

destroy the region's fishery industry and recreation resources.

4
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II, LITTORAL ZONES

Littoral zones are rich in plant and animal life and provide

food for land animals and birds. Common terns, ring-billed gulls

and various other species of shore birds feed and nest on sand

and gravel beaches. The littoral zone provides spawning grounds

for many species of fish. Herring, gulls, and other wading birds use

the shallow waters as feeding grounds, Mudflats in the littoral

zone provide nesting and breeding areas for other species of

wildlife.

III. WETLANDS

Wetlands are areas inundated by surface or ground water

frequent enough to support a prevalence of vegetative or

aquatic life that requires saturated soil for growth and

reproduction. These areas include marshes, swamp and flooded

forests.

Bays and marshes are among the most fertile of breeding

areas in the world. They provide breeding, nesting and feeding

grounds for a variety of fish and birds. Marshes are prime

habitat for puddle ducks, a favorite game bird. Herons, terns,

plovers, songbirds, raccoons, beaver, muskrat and mink also

inhabit these areas. Lake Ontario wetlands fill a place in bird

migration routes, especially for geese and swan. They serve as

breeding areas for birds which go no further south. Some bald

eagles and whistling swan, rare to the area, have been sited in

Lake Ontario marshlands. Many marshes are spawning areas for

game fish such as bullhead, calico bass, largemouth bass, north-

ern pike and perch. Walleye pike and smallmouth bass migrate to

4.
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channels in the wetlands for short durations.

Maximum production and growth of aquatic and shore wildlife

benefit from limited fluctuations in water levels. However, destruction

' of shoreline marshes increases during lower lake levels. During these

times marsh areas are accessible for residential and recreational uses.

The preservation, protection and management of some wetlands is impor-

tant to preserve the beauty, interest and character of the area.

IV. INVENTORY OF SPECIFIC HABITATS ALONG THE LAKE ONTARIO -

ST. LAWRENCE SHORELINE

A. Orleans County

1. Johnson Creek: One of five Lake Ontario creeks important as

major fishery streams.

2. Oak Orchard Creek: One of five Lake Ontario creeks important

as major fishery streams.

3. Oak Orchard Swamp: This is one of two migrating geese congre-

gating areas on the Lake Ontario shoreline. It attracts between 20,000
* 22and 30,000 geese at the peak of the season.

B. Monroe County

Monroe County has 350 to 400 wetland areas. Approximately a dozen

areas attract waterfowl. There is an abundance of birds to be found as

the area lies on the Lake Erie - Lake Ontario Forest flyaway, the Ohio

Valley migration route and the Appalachian Flyaway!2

1. Braddock Bay: Braddock Bay is a unique wildlife habitat.

Once a breeding area for smallmouth bass, by 1971 they had all

disappeared. Many other species concentrate in the Braddock
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Bay area and spawn there. It is a popular bird watching area.

The protected open water attracts geese, swan, ducks, gulls,

sandpipers and shore birds. The cattail marshes attract herons

and other marsh birds while the woodlands attract owls and "A
woodpekers. It is one of the best areas in the nation to

watch spring migrations of hawks. Furbearing mammals, such

as muskrats, mink and racoons also inhabit the are4. Braddock

Bay recieves domestic wastes through the discharge of West,

Salmon, Brockport and Buttonwood Creek as well as others. This

nutrient loading causes algae blooms and weeds which spoil

sport fishing and recreation. Plans to improve and enlarge

recreation facilities by filling low or wetlands will reduce

the littoral zone.

2. Island Cottage woods: These woods are surrounded on

all areas by water or cattail marshes. The woods attract large

numbers of fish comprised of approximately 75 species.

3. Rose's Marsh: Located just west of Braddock Bay. High

waters have eliminated much of the cattail growth in this marsh.

It has returned to its original habitat of thickets and small

ponds. It is now an excellent habitat for a variety of herons.

4. Hamlin Beach: Four habitat types are present in this

excellent birding area. High sand bluffs attract waterfowl

and gulls. The shoreline attracts shore birds. Owls and other

birds look for winter shelter in the dense coniferous woods.

Small marshes and creeks attract a variety of marsh birds.?

5. Charlotte: This lakeshore birding area attracts over

12 species of birds
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C. Wayne County

The county has bought 6,000 acres of wetlands around and

between bays, primarily in the towns of Huron and Wolcott.

1. Maxwell Bay: This is an important fish, wildlife and

recreation area.

D. Oswego County

1. Deer Creek Marsh: This important marsh area consists

of 1200 acres. Protected from wave and ice abuse by a dune

area, it provides a great variety of habitat, with a high level

of fish and wildlife production potential. Oak and pine trees

provide vegetative cover on a raised area. Shrubby thickets

made up of willow, alder and dogwood and swales of sedges and

grasses complete the vegetation. Deer Creek is the habitat of

several small fur bearers as well as some deer. The marsh and

littoral area are spawning grounds for many fish. Waterfowl,

such as mallards, black ducks, blue-winged teal, killdeer,

spotted sandpiper, common snipe and redbreasted merganser use

the marsh as summer breeding grounds. Other bird species, such

as goldeneye, geese, scaup, bufflehead and oldsquaw use this

area for rest stops during spring and fall migrations. Such

non-game bird species as plover, yellowleg, egrets and curlews

also use the marsh as migration stopovers. This marsh has some

of the best wildlife habitat in the area.

2. Selkirk Shores State Park: Located north of Deer Creek

Marsh, the park has many species of hardwoods including sugar

maple, red oak, ash, beech, cherry, white pine and hemlock.

Wildlife species found there include raccoon, deer, squirrel,

chipmunk, cedar waxwings and downy woodpecker.

I-• u
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3. Health Camp Road Marsh; Snake Creek Marsh; Butterfly Creek

Marsh; Ramona Beach and Grindstone Creek: In 1979 these areas were

cited for their high value for fish and wildlife.

4. Oswego Harbor: This is a major wintering area for waterfowl.

E. Jefferson County

The St. Lawrence - Eastern Ontario area has many areas of unique

or important habitat. Smallmouth bass, yellow perch, brown bullhead,

and pumpkinseed spawn in inshore habitats and streams of the region.

Wetlands at the mouth of tributaries, the St. Lawrence River and bays

along Lake Ontario are excellent spawning areas for northern pike and

muskellunge. The northern pike fishery of the Thousand Island, Cape

Vincent and Henderson Harbor is virtually linked to the spawning

habitat.

1. Lake Ontario Dunes: The dune area is the only one of its kind

in the area. It hosts shore birds during migrations. The dunes are

a unique habitat which could possibly be nesting areas for the rare

piping plover. This is considered a fragile environment} 2

2. Henderson High Banks and Lake Ontario Islands are considered

unique habitats for many species of fish and rare birds}2

3. Wilson Bay Marsh: This marsh area attracts many species of

ducks, as well as black-crowned night herons: The brushy marsh and

wooded swamp is breeding ground for black terns, as well as a habitat

for other birds, mammals, reptiles and amphibians. The area is

important for the diversity and rarity of species! 2

4. Wilson Hill Wildlife Management Area: This is an excellent

habitat for mallards, black ducks, baldpates and blue-winged teal

because of its shallow habitat}2

I
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5. Cranberry Marsh: The 140 acres of pond and wood swamps

provide breeding areas for ducks and other wildlife. A 200 foot

wide barrier beach separates the marsh from Lake Ontario. Beavers

build dams which control the water levels
1 2

6. Grindstone Island; Flynn Bay; McCrae Bay; and Delaney Marsh:

These areas are high productivity wetlands. Located on islands, they

have not yet been impacted by mainland development

7. Black Pond Marsh Complex: This area provides several types

of habitat. A barrier beach protects the marsh from wind and wave

action. The open water attracts many species of waterfowl. Land

birds, dabbling ducks and divers, and other larger species use the

marsh as habitats.2

8. Minna Anthony Common Nature Center: This wildlife sanctuary

offers a diversity of habitat: old field, marsh, weeds, pond, river

and a cultured area. Rare plants and unusual animals (such as the

goshawk) are found there. Controlled hunting, fishing, hiking and

wildlife observation are allowed!2

9. Thousand Islands: This is an important habitat for many water-

fowl and large birds. Comorants which require areas free of distur-

bance for nesting, are especially plentiful 2

10. Lakeview Wildlife Management Area: This is a 2500 acre cattail

marsh protected by sand dunes. The vegetative cover of marshes, woods,

fields and lakeshore marsh provide unique habitat for diverse biotal2

11. Black Ash Swamp: The unique habitat of extensive wet woods

provides cover and nesting areas for several larger species of mamnals.

It is a probable breeding area of the barred owl, pileated woodpecker,

and several rapters.2
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12. Ironsides Island: Acquired by the nature conservancy, the area

is an important Great blue heron rookery!
2

13. Galloo Island Cliffs: This is an excellent habitat for cliff

dependent fauna such as peregrine falcon (Duck hawk) and other rare

species .2

14. Little Galloo Island: Reputed to be the largest nesting

colony of the rare ring-billed gull in the world, the island is

also a breeding area for the double-crested comorants 2

15. Point Peninsula Marsh: A brushy swamp, this area is an

important breeding and nesting area. Productivity of the area

could be increased by water levels control, creation of potholes
12and channel development.

16. Kent Creek Marsh: This is a breeding area for duck and beavers.

It is a potentially excellent area for waterfowl breeding if the water

levels can be controlled. Pheasants winter in the marsh are. 2

17. Ashland Wildlife Management Area: Recently purchased by the

state, this is an important habitat area for many birds.

18. Favret Swamp: This area abounds in beaver, mink and woodland

birds .
2

19. Eldorado Shores: The algae-covered rock area attracts the

largest shorebird concentration in the area.2

20. French Creek, Cranberry Creek, Chippewa Creek: These are

breeding and resting grounds erased by hunters, teappers and

naturalists. 12

21. Perch River Game Management Area: High duck production in

this 3000 acre area is apparently due to controlled water levels.2
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22. Alexandria Town: The Pitch Pine Forest of Plessas is a unique

ecological area!2

23. North Sandy Pond: This pond provides a variety of interesting

habitat: marsh, open water, islands, littoral zone, barrier dunes,

beaches and upland forests.2
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ANTICIPATED ALTERATIONS

It has been difficult to gather definitive information on

proposed anthropogenic alterations, such as the construction of

new parks, marinas, industrial parks, etc., in the study area.

This in part is due to the fact that much of the land projected

for such use has not been purchased and those who plan the

development do not want to relate their designs for fear that

the price of property for construction and for access will be

inflated. Others do not want to reveal their plans until they

are further along in the Environmental Impact Statement pre-

paration process.

The Lakeside Beach State Park, with shoreside camping areas

together with a marina and bathing beach, is being expanded by

the Genesee State Park Commission thirty-eight miles west of

Rochester! At Oak Orchard Marine Park in Orleans County parking

areas are being constructed.

At Port Ontario Harbor, at the mouth of the Salmon River near

Selkirk in Oswego County, a small boat navigation harbor of refuse

for recreation craft is being developed by the Corps under the

sponsorship of the New York State Department of Environmental

Conservation. Plans include the installation of a 900 by 400 feet

turning basin that will be 8 feet deep. The basin will be accessible

to the lake via a 100-feet wide channel. The mouth of the channel

will be protected by steel sheet piling4

A number of plans are being discussed that involve the
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excavation and protection of the inlet to Irondequoit Bay. How-

ever, because of intense conflicting pressures from a variety of

public and private sectors, the nature and extent of the project

is in doubt.

Numerous efforts to abate shoreline erosion are being planned

primarily on property on the lakeshore and tributaries to Lake

Ontario. Few efforts in residential areas appear to be concerted.

The end result probably will be aggravated erosion on adjacent

property and/or end erosion. While some property owners have

filed plans with the Corps and/or local building inspection

departments, many have not done so. (Most of the latter do not

appear to know that they are required to do so.)

The nature of the proposed Lake Erie-Ontario (All-American)

Canal will not be presented in this report since the possible

ramifications of this waterway are being studied by the Corps

and are readily available at the Buffalo District office.

... .. _ _ _ _ _ _
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PERTINENT ONGOING STUDIES

A number of federal and state agencies presently are conducting

projects that have a direct bearing on the Lake Ontario nearshore

region. Since many of these efforts will be completed and/or

generate products pertinent to this review in the near future, their

existence is called to the attention of the reader.

The New York State Department of Environmental Conservation is

attempting to compile data on what they therm "significant habitats".

These include areas they believe contain rare and/or endangered

species, important breeding, feeding, and/or resting areas (i.e.

stop-overs on flyways), or otherwise unique natural features that

warrant their protection. A set of New York State-wide maps

presently are being printed showing an initial listing of these

sites, including some along the Lake Ontario shoreline. It is
I

estimated that up to fifty (50) sites will fall within the scope of

the Corps Lake Ontario nearshore concerns.

The Cortland, New York Office of the U.S. Fish and Wildlife

Service is compiling a list of critical habitats along the Lake

Ontario shoreline for fish breeding and feeding. These data also

are expected in the near future.

An investigation regarding tie possible ecological impacts of

the extension of the Great Lakes winter navigation season on the

St. Lawrence River is being coordinated through the Great Lakes

Basin Commission in Ann Arbor, Michigan with funds from the Detroit

District of the U.S. Army Corps of Engineers. The Basin Commission

has subcontracted four studies. Three -- Fisheris Study

. . ../-
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(BioSystems Research Inc., Buffalo), Analysis of Control Sites

(Clarkson College and Dr. E.W. Marshall) and Water Fowl, Water

Birds and Raftors (Hazelton Environmental Sciences, Northbrook,

Illinois) -- are field efforts focusing on the approximately 20-

mile area between Prescott and Galop Island. A fourth is a

literature review contrasting the St. Lawrence and St. Mary's

Rivers (University of Michigan, Ann Arbor). Results of these

studies are due by 31 July 1979.

4

L
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C Code 6 (Great Lakes) 1, 2, 3, 8, 10, 11, 12, 13, 15, 17, 20, 22, 24, 25, 27, 28,
29, 32, 33, 34, 35, 37, 38, 47, 50, 52, 54, 57, 58, 59, 61, 62, 65, 69, 71, 75,
78, 84, 85, 86, 91, 92, 93, 97, 98, 100, 101, 102, 103, 105, 106, 107, 108, 113,
115, 116, 118, 120, 121, 125, 126, 130, 131, 136, 138, 141, 144, 149, 150, 152,
161, 162, 163, 165, 169, 170, 171, 172, 173, 174, 175, 177, 178, 179, 181, 182,
196, 197, 198, 203, 204, 205, 206, 207, 208, 209, 211, 213, 215, 217, 219, 220,
225, 226, 229, 236, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249,
250, 251, 252, 253, 255, 256, 257, 259, 260, 262, 268, 269, 270, 271, 272, 273,
274, 275, 276, 277, 279, 280, 281, 282, 283, 285, 290, 294, 296, 297, 299, 300,
306, 307, 317, 325, 328, 329, 333, 335, 339, 340, 343, 344, 347, 349, 354, 355,
356, 357, 358, 366, 367, 370, 371, 382, 383, 397, 402, 405, 406, 408, 412, 413,
415, 416, 417, 434, 436, 441, 442, 443, 444, 445, 448, 451, 452, 460, 462, 463,
464, 465, 481, 482, 486, 487, 488, 489, 490, 491, 497, 499, 505, 510, 511, 512,
513, 514, 515, 517, 521, 522, 523, 524, 525, 526, 529, 530, 533, 536, 537, 539,
540, 541, 543, 544, 546, 548, 555, 556, 561, 562, 576, 582, 584, 609, 613, 614,
615, 617, 619, 621, 622, 624, 625, 626, 627, 628, 629, 634, 637, 639, 641, 643,
645, 649, 650, 652, 660, 663

G Code 5 (Lake Ontario) 1, 3, 5, 6, 8, 9, 10, 12, 13, 14, 15, 16, 17, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 33, 34, 37, 38, 40, 41, 44, 48, 49, 50, 51, 52, 53,
54, 55, 56, 58, 59, 60, 63, 69, 70, 74, 75, 76, 77, 80, 81, 82, 84, 85, 86, 87,
88, 89, 91, 94, 97, 101, 104, 107, 108, 109, 112, 114, 115, 118, 119, 120, 121,
124, 125, 126, 128, 1jO, 139, 140, 141, 142, 144, 146, 147, 148, 150, 152, 161,
163, 164, 165, 166, 167, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179,
180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 193, 196, 197, 198, 199, 203,
204, 205, 206, 207, 209, 210, 211, 214, 215, 216, 217, 218, 223, 224, 227, 228,
236, 237, 238, 239, 240, 242, 243, 245, 246, 247, 248, 249, 251, 252, 253, 255,
258, 259, 262, 271, 273, 274, 276, 280, 281, 282, 283, 289, 290, 291, 293, 294,
295, 296, 300, 306, 307, 308, 309, 311, 312, 317, 318, 323, 324, 325, 326, 327,
328, 329, 330, 334, 335, 338, 339, 343, 346, 348, 350, 351, 355, 357, 362, 365,
366, 367, 368, 370, 371, 372, 374, 375, 376, 377, 378, 379, 380, 382, 383, 390,
392, 393, 394, 395, 398, 400, 401, 402, 403, 404, 405, 406, 407, 409, 410, 411,
412, 414, 415, 417, 418, 419, 422, 423, 424, 427, 429, 430, 432, 433, 434, 435,
436, 437, 438, 440, 441, 442, 444, 445, 446, 447, 448, 452, 453, 457, 458, 459,
461, 464, 466, 483, 487, 489, 490, 491, 492, 493, 494, 497, 498, 499, 501, 502,
503, 504, 505, 507, 508, 509, 510, 512, 513, 514, 515, 517, 519, 521, 522, 523,
525, 526, 528, 529, 530, 534, 536, 537, 540, 541, 543, 544, 545, 546, 547, 548,
549, 550, 551, 552, 553, 554, 556, 557, 562, 571, 576, 581, 585, 608, 609, 612,
613, 614, 615, 617, 618, 619, 620, 622, 624, 625, 628, 629, 630, 631, 632, 634, 635,
637, 638, 639, 641, 643, 649, 650, 651, 652, 653, 655, 656, 658, 660, 661

G Code 5 A 18, 74, 127, 305, 316, 467, 636

G Code 5A2 31, 66, 260, 305, 360, 505, 665

G Code 5M 7, 18, 31, 43, 67, 72, 96, 111, 123, 132, 145, 193, 213, 221, 260, 292,

298, 304, 305, 331, 332, 358, 360, 362, 384, 399, 426, 428, 449, 506, 571, 610, 646,
647, 659, 662, 664, 665, 666

G Code 5A4T1 (Welland Canal Ontario) 7, 426, 583
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C Code 5A4T3 (Niagara River) 7, 36, 60, 68, 73, 81, 83, 110, 134, 139, 151, 168,
194, 225, 228, 230, 231, 232, 233, 234, 235, 254, 259, 261, 262, 263, 264, 265,
266, 267, 284, 287, 288, 292, 314, 322, 337, 363, 369, 392, 393, 425, 426, 439,
454, 468, 520, 532, 535, 538, 542, 583, 584, 586, 589, 590, 591, 592, 593, 594,
595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 610, 623, 640,
648

C Code 5A4T3SI (Scajaquada Creek) 42, 45, 135, 577, 589, 590, 591, 592, 593, 594,
595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5A4T3S2 (Ellicott Creek) 45, 190, 200, 568, 589, 590, 591, 592, 593, 594,
595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5A4T3S3 (Tonawanda Creek) 133, 190, 200, 579, 580, 589, 590, 591, 592, 593,

594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5A4T3S4 (Cayuga Creek) 135, 564

G Code 5A4T3S5 (Gill Creek, New York) 135, 195

G Code 5A4T3S16 (Gun Creek, Grand Island, New York) 135

G Code 5A4T3S17 (Spicer Creek, Grand Island, New York) 135

G Code 5A4T3S18 (Erie Canal) 12, 389, 531, 589, 590, 591, 592, 593, 594, 595, 596,
597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5B2 18, 30, 31, 43, 66, 67, 72, 111, 134, 193, 213, 221, 260, 284, 298, 331,
332, 358, 360, 362, 384, 399, 426, 428, 431, 449, 535, 569, 571, 610, 647, 659,
662, 664, 665, 666

G Code 5B2T1 (Twelvemile Creek) 135, 200, 292, 389, 647

G Code 5B2T2 (Eighteenmile Creek) 200, 389

C Code 5B2T3 (Sixmile Creek, New York) 135

G Code 5B2T4 (Four Mile Creek) 135, 389

G Code 5B2T5 (Hopkins Creek) 389

G Code 5B4 18, 19, 31, 43, 66, 72, 111, 158, 159, 160, 193, 213, 221, 260, 284, 292,
332, 336, 358, 360, 362, 384, 399, 426, 428, 449, 535, 570, 571, 573, 646, 659, 662,
664, 665, 666

G Code 5B4TI (Golden Hill Creek, New York) 135

G Code 5B4T2 (Johnson Creek, New York) 135

G Code 5B4T3 (Oak Orchard Creek) 158, 573, 589, 590, 591, 592, 593, 594, 595, 596,
597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5C2 18, 31, 43, 49, 64, 66, 72, 90, 95, 111, 157, 159, 160, 191, 193, 213, 221,
260, 284, 292, 309, 319, 331, 332, 341, 358, 360, 361, 362, 364, 384, 426, 428, 449,
456, 558, 571, 575, 585, 586, 646, 659, 664

G Code 5C2T1 (Sandy Creek) 611



4

G Code 5C2T3 (Black Creek, New York) 586

G Code 5C2T5 (Genesee River) 81, 191, 212, 292, 322, 391, 420, 421, 426, 454, 520,
535, 574, 578, 586, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600,
601, 602, 603, 604, 605, 606, 607, 610, 611

G Code 5C2T6 (Irondeguoit Creek) 589, 590, 591, 592, 593, 594, 595, 596, 597, 598,
599, 600, 601, 602, 603, 604, 605, 606, 607

G Code 5C5 43, 49, 66, 72, 90, 159, 160, 222, 234, 260, 292, 321, 331, 341, 353,

358, 362, 364, 384, 399, 426, 428, 449, 455, 571, 610, 659, 664, 665

G Code 5D 292, 506

G Code 5D1 286, 305, 319

G Code 5D2 305, 321, 399, 496

G Code 5D3 39, 43, 46, 66, 72, 90, 117, 159, 160, 192, 221, 222, 260, 284, 309, 315,
321, 331, 341, 353, 358, 362, 364, 384, 399, 426, 428, 472, 474, 495, 496, 500,
518, 520, 559, 560, 567, 571, 586, 659

G Code 5D3T2 (Ninemile Creek) 565, 566, 572

G Code 5D3T4 (Oswego River) 39, 81, 201, 278, 292, 322, 364, 426, 454, 528, 586, 589,
590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605,
606, 607, 610, 611

G Code 5D4 43, 66, 72, 79, 137, 155, 156, 202, 221, 222, 260, 284, 301, 302, 303,
305, 320, 331, 342, 358, 362, 373, 428, 470, 471, 473, 477, 478, 516, 527, 560,
633, 644, 657, 659

G Code 5D4T1 (Black River) 81, 137, 322, 364, 385, 454, 520, 563, 589, 590, 591, 592,
593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 610,
611

G Code 5D4T5 (Jones Creek) 286

G Code 5D5 43, 66, 72, 79, 90, 99, 137, 155, 156, 202, 221, 222, 260, 301, 302, 303,
315, 320, 331, 341, 342, 352, 353, 358, 362, 363, 373, 384, 396, 399, 426, 470,
471, 473, 474, 477, 478, 495, 496, 516, 527, 560, 571, 588, 610, 633, 644, 654,
657, 659

G Code 5D5T1 (Catfish Creek, New York) 396

G Code 5D5T2 (Butterfly Creek, New York) 396

G Code 5D5T5 (Salmon River) 588, 611

G Code E7 (St. Lawrence River) 4, 28, 53, 60, 72, 79, 81, 129, 136, 137, 140, 153,
154, 156, 161, 169, 170, 171, 174, 202, 222, 225, 227, 237, 245, 259, 261, 262,
301, 302, 303, 310, 313, 320, 340, 342, 345, 346, 373, 385, 386, 387, 392, 393,

440, 450, 454, 470, 471, 475, 476, 477, 478, 479, 480, 484, 490, 516, 533, 560,
571, 576, 616, 633, 639, 642, 644
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Alkylbenzene Sulfonate--ABS 278

Abundance of Species 12, 31, 34, 37, 111, 200, 201, 216, 281, 350, 351, 360, 364,

372, 385, 414, 415, 452, 455, 456, 498, 513, 524, 610, 622, 665, 666

Acanthocephala 114

Accumulation (chemical, physical, and/or biological) 13, 324, 334, 343, 358, 364,
417

Acipenseridae 1.50, 411, 514

Actinocyclus 622

Advection and Convection Currents 457

Aerial Photography 425, 632

Aerobic Bacteria 132, 462

Aesthetics 231, 232, 342, 393

Age of Fish 657

Agelaius phoeniceus 122

Agricultural Pollution 10, 91, 176, 273, 276, 277, 331, 611

Air Currents 410

Air Pollution 179, 241, 251, 258, 300, 569

Air-Sea Heating-Cooling 418

Air-Sea Mixing 461, 35

Algae 34, 36, 37, 45, 163, 164, 209, 227, 278, 312, 317, 322, 323, 352, 364, 369,
372, 379, 380, 382, 386, 396, 404, 428, 433, 442, 520, 522, 525, 537, 586, 610,
622

Algae Control 543

Alkalinity 6, 81, 285, 309, 389, 390, 391, 435, 611, 635

Alosa pseudoharengus 12, 17, 37, 398, 455, 456, 513, 514, 540, 638, 650

Aluminum 497

Ambloplites rupestris 22, 286, 334, 411, 540

Americum 52, 53

Amia calva 286, 411
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Amino Acids 293

Ammonia 34, 81, 611

Amphibians 4, 153, 576, 587, 633

Amphipoda 216, 286, 378

Amphiprora 288, 622

Anabaena 317

Ac is 317

Analysis (chemical, phsical, and/or biological) 17, 20, 83, 90, 132, 198, 214, 243,
247, 252, 253, 256, 291, 323, 332, 362, 403, 419, 435, 439, 445, 502, 545, 589,
590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605,
606, 607

Anas 222

Anatidae 633,

Anguilla 586

Ankistrodesmus 163

Annelida 57, 190, 195, 286, 306

Annual Reports for Agencies 236, 237, 239, 240, 241, 242, 243, 244, 245, 246, 247,
248, 249, 250, 251, 252, 253, 254, 255, 256, 263, 264, 265, 266

Anserinae 19, 633

Aphanizomenon 37

Aplodinotus grunniens 151, 334, 411, 514, 650

Aquaculture 628

Aquatic Invertebrates 194, 306, 359

Aquatic Systems (biological and chemical) 327, 499, 502

Ardea 222

Arsenic 75, 395, 540, 611, 650

Arthropoda 190, 195, 415, 433, 629, 630

Asbestos 257

*

i- ,- i. . . . . . . . . . . . , , , . . . . . . . . . .. . .. . . . . . . . . . . . . . . i . . . . . . . . . , l
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Asterionella 37, 288, 379, 380, 446, 619

ATP (Adenosine Triphosphate) 621

Aulodrilus 57

Ayes 7, 19, 30, 31, 153, 222, 284, 335, 345, 346, 360, 396, 417, 433, 569, 576, 587,
588, 633

Bacillariophyceae 34, 180, 288, 332, 372, 386, 404, 446, 522, 525, 619, 621, 622

Bacteria 126, 127, 177, 227, 228, 317, 396, 439, 440, 498

Barium 75, 497, 611

Barometric Pressure 119

Bathymetry 396, 493

Beach Erosion 99, 426, 427

Beaches 261, 585, 654

Benthos 36, 37, 146, 153, 180, 182, 195, 216, 258, 323, 343, 359, 364, 367, 368, 378,
386, 396, 433, 455, 456, 500, 569, 573, 586, 588, 610, 628

Bibliography 23, 50, 54, 80, 138, 205, 215, 224, 344, 392, 433, 435, 537, 608, 615,
617, 643

Bicarbonate 20, 366, 619

Bioaccumulation 284, 344, 398, 417

Bioassay 8, 126, 417, 543

Biochemical Environment 502

Biochemical Oxygen Demand 366, 389, 390, 391, 623

Biochemistry 403

Biodegradability 440

Biology 77, 80, 166, 364, 385, 417, 433, 499, 535, 555

Biomass 165, 312, 332, 341, 372, 396, 484, 542, 621, 630

Bitumens 289

Bluffs 497

Boats 453, 582, 585
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Boron 497, 611

Bosmina 37, 288, 350

Botany 555

Ilotaurt 222

Bottom 123, 326, 467, 506, 518, 659

Branchiura 57

Breakwaters 573, 617

Bromine 556

Bryophyta 336

Buffalo 42, 314

Buteo 175, 222

Cadmium 81, 334, 395, 501, 611

Calanoida 111, 350

Calcium 6, 20, 81, 366, 497, 501, 611, 637

Canada 27, 55, 122, 124, 142, 150, 166, 224, 262, 297, 338, 407, 430, 434, 441, 549

Canada Centre for Inland Waters 62

Canals 12, 30, 576

Carassius auratus 296, 411, 514, 519

Carbon 70, 128, 289, 290, 291, 317, 378, 454, 497, 621, 645

Carbon dioxide 128, 317, 389, 390, 391, 619, 623, 635

Carbon 14 164

Carbonate 20, 366, 534, 611

Casmerodius 222

Catostomus 12, 17, 286, 334, 514, 519

Catostomus comuersonni 411, 650

Cayuga County 472

Centrarchidae 286
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Ceratium 288

Cesium 3, 624

Chelonia 633

Chemical Calculations 3, 362

Chemical Characteristics 5

Chemical Composition 1, 33, 39, 53, 81, 87, 118, 166, 237, 244, 253, 290, 294, 309,
323, 384, 385, 386, 396, 400, 419, 501, 504, 534, 546, 558, 586, 636

Chemical Loading 83, 91, 177, 227, 228, 236, 241, 254, 272, 276, 362, 501, 523, 611,

613

Chemical Oxygen Demand 366

Chemistry 6, 56, 80, 166, 180, 228, 305, 364, 435, 499, 573, 589, 590, 591, 592, 593,
594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607

Chironomidae 286, 368, 378

Chlordane 207

Chlorella 380

Chloride 81, 254, 324, 389, 390, 391, 501, 521, 611, 637

Chlorides 20, 37, 82, 366, 402, 611, 614

Chlorinated Hydrocarbon Insecticides (Also see DDT.) 207, 284, 444, 628

Chlorinated Hydrocarbon Pesticides (Also see DDT.) 164, 284, 364, 398, 417, 445

Chlorine 237, 556

Chlorophenols 323

Chlorophyll (Also see Chlorophyll-a.) 119, 139, 559, 620

Chlorophyll-a 164, 167, 311, 312, 372, 484, 620, 621, 629, 630

Chlorophyta 45, 209, 322, 332, 364, 372, 404, 428, 433, 558, 610, 621, 622

Chromium 611, 637

Chrysophyta 332, 379, 404, 433

Cladocera 111, 286, 350, 364, 386, 414, 415, 558

Cladophora 36, 37, 177, 192, 209, 227, 240, 283, 322, 369, 382, 428, 455, 456, 537,
543, 610, 619, 646
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Clangula hyemalis 417

Climatic Factors 173, 259, 370, 498, 665

Climatology 177, 579

Closterium 288

Cloud Formation 217, 279

Cluster Analysis (ref. organisms) 629

Coastal Zone 43, 44, 69, 79, 90, 99, 107, 109, 154, 159, 160, 172, 228, 240, 270,
305, 342, 350, 361, 362, 392, 393, 394, 470, 471, 476, 477, 478, 488, 496, 612,
646, 659, 665

Cocconeis 288

Coleoptera 286

Coliforms 230, 278, 389, 390, 391

Color of Water 389, 390, 391, 617

Colymbidae 222, 633

Commercial Fisheries 24, 37, 94, 196, 204, 214, 261, 319, 356, 463, 503, 509, 541,
644

Coumunity Structure of Biota 38, 153, 154, 345, 351, 353, 367, 455, 526

Computer Programs 307

Conductivity 285, 435, 458

Conservation 173

Control (chemical, physical, and/or biological) 27, 194, 239, 241, 243, 247, 248,
251, 252, 255, 261, 272, 273, 282, 308, 314, 331, 382, 407, 507, 508, 520, 521,
523, 531, 550, 551, 552, 553, 554

Copepoda 111, 138, 286, 386, 414, 452, 558, 630

Copper 81, 395, 497, 501, 611, 637

Coregonus 37, 411, 586, 638

Coregonus clupeaformis 12, 150, 319, 411, 514

Corers 146

Coriolis force 105, 106, 107, 618
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Cost-Benefit Analysis 3, 235, 255, 260, 261, 272, 420, 421, 580, 583

Cottidae 395, 638

Creel 77, 174, 204, 503, 527, 644

Creel census 204, 644

Crustacea 73, 111, 341, 350, 353, 414, 500, 518

Cryptophyta 332

Culturing of Organisms 317, 380, 615

Currents 20, 23, 40, 41, 43, 44, 49, 54, 95, 102, 103, 104, 105, 106, 107, 108, 125,
147, 148, 173, 177, 199, 205, 209, 210, 224, 228, 315, 327, 340, 374, 422, 423,
424, 426, 427, 438, 458, 459, 460, 495, 496, 497, 499, 583, 586, 612, 617, 618,
655

Cyanide 611

Cyanophyta 317, 332, 372, 433, 621

Cyclopoida 350, 415, 630

Cyclops 288, 350

Cyclotella 37, 288, 619

Cymatopleura 288

Cyprinus 17, 150, 151, 334, 386, 514, 519, 531, 586, 650

Cyprinus carpio 411

Dams 565, 566

Data Bases 119, 224

Data Processing 23, 56, 69, 119, 147, 148, 224, 307, 397, 430, 448, 453, 629

DDD 207

DDE 207, 398, 417

DDT 164, 179, 207, 417, 444, 445, 628

Decomposition 628

Deep-well Disposal 274

Depth 23, 119, 312, 351

I
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Desmids 288

Detergents (Also see ABS) 206

Development Planning 97, 134, 159, 160, 178, 301, 302, 361, 420, 471, 487, 516,
536, 560, 581, 656 (

Diaptomus 37, 415, 452

Diatoma 558, 619

Dieldrin 164, 207, 398, 445

Difflugia 288

Diffusion 26, 103, 324, 375, 376

Dinobryon 288

Dinophyceae 332, 404

Diploneis 524

Diptera 286

Directory 141, 381

Discharge (Flow) 23, 177, 191, 246, 251, 352, 439, 469, 492, 526, 561

Diseases 225, 384, 456, 615

Dispersal (physical and chemical) 70, 102, 205, 374, 466

Dissolved Oxygen 81, 87, 119, 132, 237, 309, 389, 390, 391, 458, 518, 540, 558, 611,
623

Dissolved Solids 291, 366, 611

Distribution of Organisms 34, 38, 46, 86, 111, 150, 191, 201, 204, 209, 283, 336,
360, 378, 379, 382, 403, 414, 428, 451, 452, 456, 484, 500, 513, 525, 544, 629,
646, 662, 665, 666

Distribution (Temperature) 422

Diversions 231, 234, 583

Domestic Sewage 273, 489

Dorosoma cepedianum 334, 411, 538, 540, 650

Drainage Areas 611
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Drainage Systems 73

Dredge Disposal 71, 504

Drcdgtn 23, 125, 243, 274, 435, 504, 561, 573, 575

Dye Patterns 43, 376

Ecology 12, 77, 173, 300

Economics 9, 30, 60, 121, 150, 169, 170, 173, 260, 283, 304, 307, 331, 383, 406, 421,
477, 478, 480, 490, 536, 555, 576, 644

Ecosystems 469

Eddy Diffusivity 103, 655

Education (environmental) 85, 141, 314, 349, 652

Effluents 90, 102, 165, 205, 242, 302, 352, 455, 456, 492, 526

Eggs 50, 284, 286, 417, 641, 643

Ekman Dredge 146

Electric Lamprey Barriers 297, 507, 550, 551, 552, 553, 554

Electric Power Generating Stations 130, 197, 262, 456, 499, 528, 567, 569, 583

Electric Power Generation 90, 130, 262, 528, 583

Embayments 177, 309

Endangered Species 30, 153, 388, 569, 576, 587, 633, 662

Endrin 417

Energy 15, 165, 197, 349, 365, 393, 487, 517, 529, 660

Engineering 149, 169, 170, 331, 342, 402, 420, 421, 480, 488, 560, 580, 584

Entrainment 456

Environment 30, 80, 135, 357, 387, 421, 565, 566, 567, 569, 570, 573, 575

Ephemeroptera 286

Epilimnion 299, 375

Equipment 376, 442, 500, 518
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Erosion 29, 58, 76, 99, 172, 203, 210, 233, 235, 260, 261, 273, 276, 358, 362, 393,
394, 420, 421, 426, 467, 476, 497, 533, 547, 578, 612, 613, 617

Erosion Control 570

Escherichia 440

Esocidae 286

Esox 286, 334, 411

Esox americanus 286

Esox lucius 150, 586, 657

Esox masquinongy 411

Esox niger 411

Eurytemora 37

Eutrophication 34, 37, 140, 165, 227, 228, 236, 245, 252, 312, 403, 415, 448, 462,
520, 608

Evaluation 267, 651

Evaporation 23, 63, 142, 259, 365, 437, 447, 661

Excretion 645

Exportation of Fisheries Products 150

Facilities (physical plant) 9, 202, 224, 303, 373, 571

Fauna 615, 628

Fecal Coliforms 126, 498

Fish (Also see Fisheries.) 3, 8, 12, 17, 22, 24, 35, 36, 37, 50, 53, 94, 114, 130,
132, 140, 150, 151, 153, 177, 180, 182, 196, 200, 204, 207, 211, 214, 228, 237,
240, 258, 261, 269, 270, 284, 285, 286, 319, 323, 328, 329, 334, 343, 344, 348,
363, 384, 385, 388, 393, 395, 396, 411, 412, 442, 444, 445, 450, 455, 456, 477,
499, 503, 509, 511, 513, 514, 519, 527, 528, 531, 538, 539, 541, 567, 571, 576,
586, 587, 588, 615, 638, 641, 642, 643, 644, 650

Fish Kills 538

Fish Meal 17 4:
Fish Protein Concentrate 151

...... I .. . . ... ..I.. v-
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Fish Stocking 77, 132, 140, 219, 319, 348, 384, 386, 463, 514, 571

Fisheries 17, 60, 93, 94, 129, 130, 150, 179, 180, 181, 196, 214, 215, 224, 261,
297, 363, 384, 491, 509, 510, 512, 513, 514, 515, 539, 540, 541, 586, 615, 638,
644

Fishing 60, 77, 174, 463, 585

Fishing Effort 214

Fishing Grounds 509, 585

Flood Control 562, 563, 564, 568, 572, 574, 577, 580, 581

Flood Plain 563, 564, 568, 572, 574, 577, 579

Floods 260, 361, 393, 420, 421, 563, 564, 568, 572, 574, 577, 578, 580

Fluorides 81, 244, 296

Food 17, 153, 398, 450, 531, 657

Food Acquisition 286, 335

Food Webs 52, 284, 343, 352, 417

Forecasting _(weather) 13, 48, [116, 494 (water levels], [150 (economics)], 173, 259,
370, L402 (water quality)] , [ 529 (energy needs)]

Fragilaria 288, 446, 619

Franklin-Anderson 146

Fry 319

Fulvic Acids 289, 293, 295

Fundulus 36, 286

Gammarus 36, 455, 456

Gasteriosteidae 286, 540

Gastropoda 36, 201, 286, 378, 587

Gavia 222

Geologic Formation and Structure 231, 233, 235

Geology 66, 67, 72, 73, 96, 177, 221, 298, 304, 366, 449, 506, 557, 580, 613, 664,
665

Geomorphology 75, 79, 320, 342, 470, 472, 473, 474, 475, 576, 617

Glacial Sediment 213

- Glaciation 74, 213, 279, 470, 615



16

Glaciers 213

Glaciolosy 72, 533

GLBC (Great Lakes Basin Commission) 97, 517

Cloeotrichia 317

Gomphonema 288

Goniobasis livescens 201

Grain size 545

Great Lakes Fishery Commission 101, 482

Great Lakes Lab 314

Groins 570, 617

Ground Water 137, 173, 176, 331, 560, 589, 590, 591, 592, 593, 594, 595, 596, 597,
598, 599, 600, 601, 602, 603, 604, 605, 606, 607

Growth of Organisms 192, 279, 281, 317, 372, 380, 382, 403, 520, 527, 531, 657

Habitat 31, 36, 125, 140, 156, 176, 313, 320, 346, 360, 382, 396, 417, 576, 616,
644, 665, 666

Halogens 8, 323

Harbors 39, 177, 392, 406, 571, 573, 575, 582

Hardness 309, 389, 390, 391, 435, 611

Harpacticoida 111

HCB (Hexachlorobenzene) 398

Heat Budget 14, 23, 55, 228, 365

Heavy Metals 22, 25, 75, 83, 226, 237, 244, 257, 258, 294, 362, 435, 501, 505, 523,
546, 547, 650, 658

Hemiptera 286

Herbicides 91, 125, 523, 611, 628

Hexagenia 37, 540

Hirudinea 306
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History 24, 68, 101, 143, 150, 202, 284, 287, 342, 361, 381, 431, 432, 444, 468,
476, 479, 485, 509, 510, 511, 513, 514, 532, 564, 568, 572, 574, 577, 586, 647,
648

Housing Characteristics 134

Humic Acids 289, 293, 295

Hydra 288

Hydracarina 286

Hydraulic Cycles 259

Hydrodynamics 327

Hydrography 615, 617

Hydrology 30, 63, 137, 176, 177, 224, 259, 301, 355, 365, 390, 391, 396, 427, 429,
555, 558, 560, 567, 580, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599,
600, 601, 602, 603, 604, 605, 606, 607, 608, 612, 613, 656

Hypolimnion 210, 375

IAGLR (International Association for Great Lakes Research) 78

Ice 1, 13, 23, 117, 149, 169, 170, 177, 279, 337, 340, 458, 533, 559, 586, 617, 639

Ice Conditions 13, 149, 234, 263, 264, 265, 266, 267, 468

Ice Control 149, 168, 263, 264, 265, 266, 267, 337, 468

Ice Cover 13, 23, 198, 259, 263, 264, 265, 266, 267, 325, 468

Ice-Snow Buildup and Decay 267

Ice-Snow Physical Properties 1, 47, 198, 279, 639

Ice-Snow Thickness and Density 13

Ictalurus 17, 22, 150, 286, 334, 411, 519, 540, 586, 650

Identification of Organisms 45, 50, 328, 329, 642

IFYGL (International Field Year for the Great Lakes) 16, 55, 119, 124, 142, 166, 212,
224, 322, 338, 351, 428, 430, 453, 483, 530, 549, 610, 646, 653

IJC (International Joint Commission) 97, 168, 208, 271, 337, 561, 625

Impact (chemical, physical, and/or biological) 30, 60, 135, 307, 357, 387, 421, 476,
479, 499, 565, 566, 567, 569, 570, 573, 575
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Impingement 499

In Situ Culturing 70, 164

Industrial Sewage Treatment 144, 225, 230, 252, 255, 389, 390

Inorganic Carbon 454, 635

Insecta 153, 190, 284, 310, 396, 433, 587

[nsecticIdeq 284, 444, 445, 628

Instruments 23, 147, 224, 433, 435, 646, 651

International Hydrological Decade (IHD) 429

Interstitial Water 295, 636

Introductions 12, 348

Invertebrates 588, 615

Iodine 556

Iron 20, 75, 81, 366, 497, 501, 611, 637

Irr igation 173

L8opoda 286

Jefferson County 473.

Jetties 573

Kepone 284

Kjeldahl Nitrogen 81, 278, 378

Lake Levels 20, 115, 174, 259, 260, 262, 377, 477, 479, 494, 497, 569, 583

Lakes 20, 35, 95, 102, 125, 280, 289, 295, 296, 299, 312, 324, 339, 365, 366, 385,

406, 418, 419, 440, 461, 534, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598,

599, 600, 601, 602, 603, 604, 605, 606, 607, 608, 617, 632

Lamellibranchiata 286

Lampricides 101, 285, 296, 507, 508, 550, 551, 552, 553, 554

Land Use 29, 58, 69, 79, 91, 134, 159, 160, 175, 176, 228, 236, 243, 271, 272, 273,
276, 277, 320, 331, 339, 342, 361, 390, 391, 392, 408, 436, 471, 472, 473, 474,

475, 477, 478, 479, 516, 523, 548, 560, 567, 569, 576, 656

Laridae 7, 335, 398
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Larvae 8, 50, 153, 286, 328, 329, 641, 642, 643

Lead 81, 411, 497, 501, 637, 658

Legislation 131, 173, 225, 284, 371, 383, 392, 406, 434, 480

LengtL (of fish) 51

Lepibema chrysops 150

Lepidoptera 286

Lepomis 286, 586

Leucichthys 150, 586

Leucichthys artedi 12, 514

Leucichthys hoyi 514

Life Histories 140

Light 192, 309

Light Intensity 586

Limnocalanus 51, 452

Ltmnodrilus 57, 378

Literature Review 40, 72, 526, 628

Littoral 43, 130, 210, 467, 497

Littoral Drift 292, 466, 617

Lota lota 12, 411, 514

Lumbriculidae 57

Lyngbya 317

Macrophytes 36, 359, 537, 645 ,1

Magnesium 20, 81, 366, 497, 501, 611

Mammalia 30, 153, 313, 396, 576, 616
I'

Man 68, 143, 202, 287, 294, 342, 361, 381, 476, 479, 485, 532, 647, 648

Management 77, 93, 125, 173, 174, 181, 196, 272, 273, 274, 282, 302, 373, 392, 393,
405, 434, 443, 471, 510, 514, 548
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Manganese 75, 81, 497, 637

Mappig 59, 71, 92, 93, 155, 368, 443, 451, 464, 481, 662, 663

HapAs 134, 155, 157, 158, 342, 390, 391, 392, 394, 472, 474, 475

. Il:ilrL Products 150

Mathematical Models 14, 23, 40, 41, 49, 51, 82, 84, 88, 102, 103, 104, 105, 106, 107,
108, 109, 128, 132, 148, 177, 223, 224, 267, 279, 327, 350, 353, 354, 355, 356, 375,
377, 399, 402, 403, 418, 423, 437, 438, 447, 448, 454, 455, 456, 483, 494, 502, 542,
547, 560, 610, 614, 635, 646, 655

Measurement (chemical, physical, and/or biological) 3, 23, 55, 56, 124, 142, 147, 148,
177, 224, 236, 242, 253, 285, 290, 292, 295, 330, 338, 358, 374, 399, 425, 426, 439,
453, 624, 651, 653

Melosira 37, 288, 372, 379, 380, 619

Mercury 22, 81, 86, 144, 151, 179, 290, 291, 395, 540, 544, 650

Mergus 222

Meridion 288

Mesolimnion 41, 104, 105, 106, 107, 108, 109, 375, 457, 461

Metabolism 628

Meteorology 15, U, 23, 124, 169, 170, 177, 217, 259, 267, 318, 370, 410, 418, 458, 476,
483, 516, 569, 576, 617, 634, 649, 653

Methods (field and laboratory) 8, 23, 48, 125, 126, 127, 136, 147, 198, 207, 247, 260,

296, 311, 332, 334, 338, 376, 419, 433, 435, 441, 442, 445, 453, 500, 518, 584, 651

Microbiology 127, 132, 253

Microcystis 317

Micropterus 334, 519

Mtcropterus dolomieui 133, 286, 411, 455, 456, 527, 650

Micropterus salmoides 133, 411

Migration of Organisms 7, 19, 31, 346, 360, 456, 507, 508, 527, 531, 633

Mine Wastes 29, 251, 273, 276

Mineralogy 18, 29, 66, 96, 145, 294, 298, 304, 534, 545, 659, 664

Mirex 237, 284, 398
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Model Studies 49, 84, 139, 205, 232, 282, 308, 403, 441, 443. 466, 494, 502, 542, 611, 614,
655, 661

Mollusca 190, 195, 442

Molothrus ater 122, 222

MonitorLn 3, 32, 61, 118, 161, 173, 207, 236, 239, 240, 242, 245, 246, 247, 249, 251, 254,
312, 370, 376, 425, 441, 443, 530, 536, 625

Mobroiv meri('ana 12, 455, 456

Morone saxatilis 411

Morphology (fr t.raIib m4 99, 228, 417, 467, 558, 586

MtIincipal Sewage Treatment 95, 225, 230, 238, 252, 389, 390

Mycophyta 177

M.yriohy1lum 36

Mysis 51

Mysi!s relicta 37

Myxopiyceae 404, 558

Naididae 57

National Science Foundation 333

Navicula 163, 522

Navigation 119, 136, 169, 170, 171, 225, 236, 263, 264, 265, 266, 406, 480, 505, 569,
576, 582, 639

Navigation Season Extension 169, 170, 171, 198, 387

Nematoda 190, 195, 218

Nets 433, 509, 531

New York 42, 45, 60, 66, 67, 72, 73, 96, 100, 135, 145, 154, 173, 221, 222, 231, 232,
233, 234, 235, 287, 298, 304, 314, 334, 388, 394, 410, 411, 431, 449, 472, 473, 474,
475, 519, 571, 581, 585, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600,
601, 607. 603, 604, 605, 606, 607, 664

Nb,} :ir C~In t_  431

Niagara Falls 231, 232, 233, 234, 235
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Nickel 81, 637

Nitrate 20, 81, 117, 366, 611

Nitrite 81, 611

Nitrogen 5, 10, 34, 87, 117, 289, 290, 291, 378, 403, 497, 501, 520

Nitrophenols 8

Nomenclaturc (biological) 268

Nostoc 317

Notemigonus crysoleucas 114, 286

Notropis 286, 455, 456, 638, 650

Notropis atherinoides 12, 36, 514, 538, 650

NTA (Nitrilotriacetic Acid) 83

Nuclear Power Generating Stations 50, 246, 251, 455, 492, 499

Nuclear Power Generation 242, 246, 251, 492, 529

Nutrient Loadjjng 10, 34, 81, 82, 83, 212, 223, 227, 228, 238, 275, 276, 278, 291, 294,-
322, 362, 364, 403, 439, 501, 542

Nutrient Removal 125

Nutrient Uptake 382

Nutrients (Also see Nutrient Loading.) 5, 83, 87, 117, 125, 193, 212, 275, 276, 290,
296, 299, 317, 322, 362, 372, 403, 435, 505, 520, 521, 542, 543, 636

Oestrupia 525

Oil 230, 561, 611

Oil Drilling 179

Oil Pollution 62, 240

Olitochaeta 57, 206, 378

Oncorhynchus 12, 334, 398, 411, 444, 455, 456, 519, 650 i

Oncorhynchus tshawytscha 12

Organic Matter 166, 289, 295, 645

Organic Nitrogen 81

S Organic Pesticides 5
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Organic Phosphates 628

Organic Phosphorus 37

Organotin Compounds 237

Orthophosphates 206

Oscillatoria 317

Osmerus 12, 17, 150, 395, 398, 455, 456, 514, 540, 586, 638

Osmerus mordax 650

Ostracoda 286

Oswego County 474

Oswego Steam Station 528

Outflow and Inflow 584

Oxidation 51

Oxygen 6, 51, 440

Paleography 145

Pa.eontoIogX 66, 67, 73, 145, 664

Paleozoic 145

Parasites 114, 384, 385, 386, 433, 615

Particle Size 291, 378

Particulates 70

PCB (Polychlorobiphenyls) 83, 163, 243, 258, 272, 323, 364, 383, 398, 417, 519

Pelecypoda 378, 587

Peloscolex 57

Perca 334, 411

Perca flavescens 12, 22, 150, 286, 514, 540, 586, 650

Percidae 286

Percopsidae 638
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Periphyton 153, 278, 359

Pesticides (Also see Insecticides.) 25, 91, 164, 194, 226, 257, 272, 276, 277, 284, 364,
417, 444, 445, 540, 546, 610, 628

Petromyzon marinus 8, 12, 37, 101, 281, 285, 296, 297, 507, 508, 510, 514, 550, 551, -

552, 553, 554

pH 6, 81, 132, 206, 278, 291, 389, 390, 391, 458, 611, 619, 623, 635, 636

Phenols 230, 256, 296, 611

Phormidium 317

Phosphate 81, 117

Phosphates 34, 206, 278, 317, 614, 628

Phosphorus (Also see Phosphates.) 5, 10, 26, 70, 82, 84, 87, 117, 179, 209, 237, 247,
272, 282, 290, 291, 322, 372, 378, 382, 383, 403, 407, 408, 409, 497, 501, 520, 521,
547, 558, 561, 625

Phosphorus Loading 82, 83, 223, 238, 240, 241, 243, 245, 247, 249, 252, 282, 322, 415,

547

Phosphorus Removal 9, 228, 243, 255

P-hotogr y3r;!, 217

Plotosynthesis 163, 167, 619, 645

Phthalates 269

Physical Characteristics (Geological) 23, 33, 77, 132, 177, 228, 231, 235, 244, 253,
259, 309, 362, 472, 473, 474, 475, 571, 579, 586

Physiography 23, 30, 80, 123, 150, 177, 231, 259, 320, 326, 336, 342, 366, 380, 470,
499

Physiology 182

Phytoplankton 36, 37, 153, 163, 164, 165, 177, 180, 182, 193, 195, 223, 224, 228, 258,
278, 299, 312, 317, 322, 323, 332, 343, 352, 359, 364, 369, 372, 379, 380, 386, 396,
403, 404, 428, 433, 442, 446, 451, 520, 522, 524, 525, 526, 528, 535, 542, 543, 558,
559, 569, 576, 586, 610, 615, 619, 620, 621, 622, 628

* Pimephales promelas 286 (
Plants 30, 153, 154, 155, 156, 336, 346, 369, 384, 477, 537, 569, 576, 587, 588, 615,

645, 662, 665, 666

Plecoptera 286

Pleistocene 72

Pleuroceridae 201
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Plumes in Water 39, 102, 139, 191, 426, 439, 455, 456

Plu|ttonlitm 52, 53, 343, 624

I'NA 237

Pollen 291

Pollution 2, 23, 25, 62, 85, 110, 118, 121, 126, 131, 144, 160, 179, 197, 225, 227,
230, 236, 239, 258, 261, 271, 272, 273, 276, 300, 312, 314, 331, 371, 378, 383,
402, 425, 433, 435. 462, 523, 536, 538, 556, 558, 608, 611, 623, 625, 640

Pomoxls nigromaculatus 286, 334, 411

Ponar Dredge 146

Pontopreia 37, 216, 378, 540

Population (Also see Population Rynamics.) 69, 228, 540, 586

Population Dynamics 94, 122, 182, 335, 341, 351, 353, 367, 414, 516, 524, 567

Population Estimates 134, 135, 179, 480

Potability 95

Potamogeton 36, 369, 645

Potamothrix 57, 378

Potassium 6, 20,'81, 366, 501, 611, 637

Precipitation 20, 21, 23, 48, 63, 116, 137, 173, 259, 280, 399, 410, 501, 653

Predation 385, 386, 657

Primar Productivity 153, 165, 167, 351, 352, 359, 372, 543, 558, 620, 621, 644

Primary Treatment 9

Programs 11, 15, 59, 100, 101, 113, 120, 124, 135, 142, 152, 162, 166, 173, 183, 184,
185, 186, 187, 188, 189, 224, 271, 273, 274, 322, 340, 347, 351, 416, 428, 430, 434,
486, 487, 491, 539, 549, 610, 653

Properties 260, 381

Protozoa 386, 433, 442, 558

Public Health 3, 179

Public Participation 112, 249, 337, 361, 393, 548, 576, 580

Punctadora 218

Pyrrophyta 332
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Quiscalus quiscula 122, 222

Radar 653

tadiation (Also see Radioactivity.) 53, 119, 309, 365, 458

Radioactive Wastes 251

Radioactivity 3, 25, 242, 243, 246, 251, 492, 611

Radiometers 53

Radium 3

Rana 633

Recreation 30, 42, 58, 60, 77, 134, 157, 158, 174, 175, 176, 178, 202, 232, 261, 274,
276, 303, 339, 342, 356, 361, 373, 393, 394, 406, 471, 477, 478, 479, 516, 569, 571,
576, 585, 644, 654

Redox Potential 636

Regulation-Rules 2, 27, 32, 61, 141, 150, 159, 161, 172, 173, 179, 211, 214, 226, 229,
237, 240, 241, 247, 248, 250, 251, 252, 257, 261, 268, 277, 300, 371, 434, 521, 561,
654, 663

Regulation-Water Levels 58, 115, 173, 174, 203, 259, 260, 262, 307, 494, 563, 564,
568, 572, 574, 577, 579, 580, 582, 584

ReguLatoryAency 2, 11, 59, 62, 65, 69, 85, 113, 152, 162, 172, 211, 226, 240, 269,

340. 347, 357, 416, 434, 488, 512, 517, 536, 539. 626, 627

Rehabilitation 125

Remote Sensing 15, 120, 149, 152, 316, 340, 370, 426, 427, 428, 429, 453, 530, 549,
631, 646, 653

Remote Sensing Satellite 139, 198, 217, 429, 530

Reproduction 140, 163, 335, 346, 531

Reptilia 4, 153, 633

Research 11, 15, 35, 50, 55, 59, 62, 65, 76, 78, 85, 92, 100, 113, 120, 124, 141, 149,
162, 166, 169, 170, 182, 183, 184, 185, 186, 187, 188, 189, 211, 215, 220, 224, 236,
252R 256 268, 269, 270, 297, 316, 322, 333, 347, 387, 430, 434, 453, 465, 482, 486,
487, 488, 491, 505, 510, 512, 517, 523, 536, 539, 540, 555, 610, 626, 627, 652, 653,
660

Reservoirs 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603,
. 604, 605, 606. 607
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Resources (chemical, physical, and/or biological) 300, 405, 443, 471, 477, 478, 581

Respiration 619

Rhizosolenia 288, 622

Rl.vers 63, 82, 139, 177, 228, 258, 275, 296, 385, 403, 407, 409, 469

Road Salt 64, 277, 523

Roccus chrysops 411

Roccus saxatilius 540, 650

Rotifera 278, 288, 341, 386, 558

Runoff Drainage 64, 91, 137, 258, 277, 342, 560, 611

Safety 231, 235

St. Lawrence County 475

St. Lawrence Seaway 490

Salinity 64, 88

Salmo 133, 334

Salmo gairdneri 8, 133, 411, 519

Salmo salar 12, 37, 348

Salmo trutta 133, 411, 455, 456

Salmonidae 60

Salvelinis 133, 334

Salvelinus fontinalis 411, 444

Salvelinus namaycush 12, 150, 344, 411, 444, 514, 519, 540, 586

Sample Collection (biological, chemical, and/or physical) 23, 82, 98, 146, 311, 419,
433, 500, 518

Scenedesmus 163

Schizothrix 37

Secchi Depth 312, 558

I

4'
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Secondary Productivity 153, 359

Secondary Treatment 9

Sediment 25, 26, 39, 76, 86, 98, 123, 191, 193, 195, 210, 228, 258, 277, 289, 290, 291,
293, 294, 295, 323, 324, 326, 378, 396, 400, 401, 427, 466, 467, 504, 505, 506, 544,
545, 546, 547, 573, 575, 586, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599,
600, 601, 602, 603, 604, 605, 606, 607, 610, 612, 613, 617, 636, 658

Sedimentation 26, 39, 53, 75, 228, 275, 276, 290, 291, 292, 326, 358, 403, 467, 506,
547

Sedimentology 177

Seiches 20, 105, 106, 210, 377, 617

Seismic Profiling 123

Seismics 123, 470

Selenium 395, 540, 611, 650

Semotilus 286

Senecella 452

Serranidae 286

Sewerag 95

Sewers 134, 135, 260, 301, 302, 489

Sex Ratio 281

Shipek Dredge 146

Shore 260, 362, 420, 578, 659

Shore Development 436

Shore Processes 54, 210, 466, 470, 612

Shoreline Protection 58, 210, 235, 260, 261, 612

Silica 6, 20, 34, 81, 366, 400, 611

Silicates 372, 534, 611

Silver 237, 611

Simulation 354

Size 281

Sludge 258
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Sludge Treatment 9

Smithsonian Institution 220

Snow 21, 217, 280. 649

uSdi ur 6, 20, 81, 206. 324, "160, 491.* "ol, 611, 617

Sodium Chloride 64

Soil 79, 176, 320, 342, 429, 472, 473, 474, 475

Soil lErosion 300

Solar Radiation 14, 365

Somerset 431

Spawning of Fish 396, 455, 456, 576, 644

Species Diversity 4, 50, 129, 154, 174, 177, 200, 310, 313, 341, 345, 351, 353, 359,
364, 524, 586, 610, 616, 644

Specific Conductivity 558

Spectral Analysis 425, 661

sLIErW ia 4 5

Statistics 13, 24, 77, 132, 214, 515

Staurastrum 288

Stauroneis 525

Stephanodiscus 37, 288, 379, 380, 446, 619, 622

Stizostedion 22, 37, 150, 519, 540

Stizostedion vitreum 12, 334, 411, 514, 586, 650

Storm Surge 76, 497

Storms 21, 217, 280, 649

Stratification 23, 41, 43, 299, 457, 461, 493

Stratigraphic Geology 73, 145, 233

Stress 197

Strontium 624, 637

I
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Structures 260, 485, 571

Sturnus vulgaris 122, 222

S.tlodrtlus 57, 378

Sulfates (Sulphates) 20, 81, 366, 611

Sulfur 401

Sulphate 501, 637

Suriretta 288

Surveillance 311

Survival 348, 456

Suspended Solids 282, 426

Synedra 163, 288

Tabellaria 446, 619

Tagging (of fish) 527

Taxonomy 50, 58, 218, 224, 306, 328, 329, 525, 615, 641

TED 50 3

Temperature 20, 21, 40, 51, 88, 89, 104, 119, 132, 133, 147, 148, 165, 177, 192, 206,
209, 210, 224, 228, 244, 257, 278, 286, 296, 309, 312, 321, 332, 352, 389, 390,
391, 422, 423, 435, 440, 455, 457, 458, 459, 460, 461, 499, 505, 530, 558, 586,
589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 617, 623, 631, 632, 661

Temperature Gradients 321, 493

TFM 285, 296

Thermal 23, 41, 55, 90, 120, 197, 299, 316, 352, 455, 456

Thermal Bar 41, 177, 332, 461

Thermometers 631

Topography 23, 59, 213, 378, 438, 533, 612, 615

Total Dissolved Solids 37, 613, 637

Total Nitrogen 37, 81, 82, 293, 378

Total Organic Carbon 81, 378
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Total Solids 20, 366

Toxic Limit 455, 456

Toxicty 163, 164, 237, 284, 285, 444, 625, 628

Toxicology 127, 182

Tracers 98, 557

Transparency 586

Transport of Sediment 43, 99, 191, 205, 210, 212, 403, 495, 544

Transportation 273, 276, 523

Trichoptera 194

Trophic Level 378

Tubifex 57, 110, 378

Tubificidae 57

Turbidity 20, 132, 139, 366, 389, 390, 391, 426, 427, 435, 611, 617

Turbulence 103, 375, 376

Ulothrix 619

United States 11, 27, 100, 113, 122, 143, 162, 224, 260, 262, 333, 357, 381, 399, 434,
453, 485, 488, 517, 539, 587

(IS Army Corps of Engineers 11

US Atomic Energy Commission 486

US Coast Guard 28

US Department of Agriculture 627

US Department of Commerce 15

US Department of Interior 211

US Environmental Protection Agency 65, 347, 416

US Energy Research Development Administration 487

US Geological Survey 59

US National Aeronautics and Space Administration 152, 340

US National Oceanographic and Aerospace Administration 512, 626

p!r
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US Patent 284

US Sea Grant Program 100

Upwelling 41, 104, 210

Urban Runoff 25, 64, 173, 176, 276, 489, 611

Van Dorn Water Bottle 332

Vanadium 497

Varves 617

Vegetation 156, 176, 336, 342, 386, 472, 473, 474, 475

Velocity 147, 148, 424, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600,
601, 602, 603, 604, 605, 606, 607

Viscosity 655

Volume and Current Flow 20, 115, 231, 234, 235, 278, 315, 496, 583

Vorticella 288

Waste Treatment 23, 95, 134, 135, 225, 243, 250, 252, 274, 276, 282, 314, 435

Water 2, 3, 20, 23, 25, 62, 64, 86, 87, 89, 95, 97, 102, 117, 130, 131, 142, 162, 173,
179, 206, 225, 236, 239, 253, 271, 272, 276, 296, 300, 305, 312, 320, 323, 324, 327,
371, 390, 391, 402, 405, 419, 425, 433, 435, 445, 462, 499, 523, 534, 538, 548, 556,
559, 573, 581, 585; 589, 590, 591, 192, 593, 594, 595, 596, 597, 598, 599, 600, 601,
602, 603, 604, 605, 606, 607, 614, 632, 652

Water Intakes 499

Water Levels 23, 116, 173, 174, 177, 203, 231, 235, 259, 260, 261, 262, 307, 406, 494,
562, 565, 566, 576, 582, 583, 584, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598,
599, 600, 601, 602, 603, 604, 605, 606, 607, 612, 617

Water Quality 5, 6, 10, 23, 27, 29, 30, 32, 35, 37, 53, 58, 61, 69, 83, 91, 112, 132,
134, 135, 137, 152, 153, 161, 172, 175, 177, 179, 191, 205, 212, 225, 226, 227, 228,
229, 230, 236, 237, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251,
252, 253, 254, 255, 256, 257, 258, 270, 271, 272, 273, 274, 276, 277, 302, 308, 331,
351, 356, 359, 361, 362, 383, 393, 394, 396, 402, 403, 405, 408, 413, 433, 435, 448,
464, 471, 489, 505, 521, 523, 528, 542, 561, 569, 581, 585, 586, 589, 590, 591, 592,
593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 608, 609,
610, 613, 625, 637, 663

LAI__
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Water Supply 116, 134, 135, 137, 140, 234, 259, 301, 302, 342, 354, 356, 471, 477, 481,
560, 569

Water Tables 79

Waves 105, 106, 177, 210, 330, 377, 458, 493, 497, 612, 617

Weather Modification 318, 634

Wetlands 154, 155, 156, 222, 392, 586, 633, 644, 662

Wilderness Areas 77, 154, 274, 276, 616

Wildlife 77, 176, 211, 240, 258, 261, 388, 393, 586, 587, 633

Wind 20, 21, 23, 44, 49, 104, 106, 107, 108, 109, 119, 147, 148, 177, 199, 330, 424,
438, 458, 495, 497, 562, 655, 661

Zinc 81, 395, 497, 501, 611, 637

Zooplankton 36, 37, 38, 46, 51, 73, 111, 153, 182, 193, 224, 228, 258, 278, 341, 343,
350, 351, 352, 353, 359, 364, 385, 396, 403, 414, 415, 433, 442, 451, 484, 500, 518,
535, 558, 569, 576, 586, 610, 620, 628, 629, 630

Zygnemataceae 45
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SSICC - Gkkal LAKES LAB~'AI~ikY VikIGN

I ADAP~o C14ARLiS I.. SAI11p~ LLSI'k b.;
Ptf1tLvhAFnIL ANL- LNL14CAL PNbJPilat. Or kakkA1 L&Kk ICL;

ICE; CIIIPICAL CO Pj.allw~hs 1L-1-h.% I14?iSI(,AL MIaPEPTILS;
166-C16-117; 6CLULI; Gi.ODki; (C0ij3 (aCUDE4; GCOU~zo GL(.D1t5
ICE AND0 SLUJACENT WATER SA14VLiS Stitt CCLLECT&D BY THE LAKE SURVEY CENTERAT£ 11
SIllS ALOK6 THE Fkk1TkkS UF 1941 GREAT LAKE$ OL~klhG 1141 b~hIIS CF 1976-1971
AND 1971-1972. FkIk.0(.kAIC £141 CnL?1.AL tkiuFItiTlkS bEIIL EXAMNED 114 I~t
LABCRAYLRY. %LuS7 SAP.IILS tLLL INIL i CLAbbkS BASED ONi 1141 CRVIIALLCGRAPIC
C-AXIS LjANsIBILN UI liik SECLJNDAOY 1k. #IGRIZON1ALLY GkINK1LD SAi.PLiS hikk
NOSILY Fkii~j LAKE SU~kkICjK Ahu ULRIICALLV (bRIEtitD SAMOILES Stitt MOSTLY? FICON T14
L1941k GkEA) LAKES. Ih& CLL14AILLCILAL CuhLII!ChS P t51141 PokING ICE FrikPATION
GCVERK THIS ! ELECI10N. CAUILk (UNCENh14AluhS IN. SNOb ICE SAhPLES bEAL HIGHLY
VARIIABLE# HLwtVjks CATAQK CLCEKTkIILNS a0 ALL CULUfthAit ICE SAMPLES IER
RELAlaiLYikth1L4P, ULS11i llt InkI.9I1ICAL DIFEkCLS 109.1.0 IN. IlE SU#JAC#41 wAlEiR
SAP-PLLS. 1941 Uklt.AKq11Y 15 LiXLA~t.D C. lilt BA IS [if A Dlf1kktNCk IN FIIIEIN6 ORi
GRLjWT1 RAht Fk~t. Nhi 10 SCAo1n;

2 ADAhSv DAVID A.;
ROLE Of The 61iAl LAKES Ih 11HE kA1i~.A& PkLbkAM CI 14ARINt SLI&#4CES1
(1969) 12104 LUNF9 FL4E GKLAI LAKES RES5. lIOF;
PLLLL1ICI.; bAIk kgF.ULAIL~kI It(,LLAILO1 AGENCY;
UeI1; GCU,1)L

3 AlIvSbC&1i~ t. %#j9h; bPOAhp. TH1.1 a.; ED61bbTCNR DAVIDj N.; AISIILESKJ, &ALIXA

GREAT LA~tS bAlLkba iAOIATIJLN La~t CO.1IPtNlSp POTENTIAL hjALIh EiIFECISv AND
CCSI-BLI~itll L0NSL-jLNA1ICI. j

CCS7-61t.1..T ANALYU4S; ftpoLIC HtALIj stiuLLAC1II61T'I 160 50; PAsLAENt~Ii
CESILM; J~h hi LhlUkLh; oLA~oVP; *&Iki,; CALCLLATIiOtS;
AN.L-15-!,t, GCfk!; GCi..OZ; GLUDEAJ L.Leutj O(PLL~t GL.b6
1k4 lrZ A GkAl LAKLS %&ILKI hWALI~I AbkttPth1 *AS SIGhti) hi 1t4E LNIhili STATES
A14D CAI.ADIAN bptVk&hI'.thS. 11 b#.1 5109LA1L, INAIlh 11OCPtotAlIu% AND kFF6CI1WkhS
OF TI'L ALIpttPANI4 SLot IL Be kmAItk~D C hkL14&kSIALLY IN 107o ASPECTS Of 1149
AOIItEMEN7 LkCkkh 14LjkOtOl.ADAI1i~i V GkEAI LA0.LS SATtkS Aml; 1.AINlEKANCE OF LEVELS
CF &ACILACIIIY ri LlnkA FPilkhl1AL I'LLLLIAhIS AT LEI.LLS CL.PSIDEPLD AS LOb AS
PkACII&.DSLt. A *~LIME#L kALILAC11I1'lI LsbJEClAVt OF 0ONE HILLLIlEt IS PROPOSED IN4
1141 sATEP UULALI1Y Abuki LII. 1141 INf4L1CAILhb 1.1 ADVIP&ON E CI ItS O&JECIbk ARIE
Nil kNL.I. FLLL't. 719k LIVISIUN uF kh1IkLkhth)AL IliIA. STUCIL5bAS L.OnHAS$I(.4cD bv
EkDAIS DIVIlut. f1 IECciNUL0G? OVLbvlic IL SWARI~k 1THE u#SFOIRAIIC ASAILAILk ON
THE1 CUAPFtNI LktL L Cf RDUAL71I 11Y 11, GRELAT LAKES *AlklSs LLNFP~lt
AADIATILLI-DLSt CLhhI1IiENI £114lkGkA~kD DLSL Lhfk 10 VtAkS AFTER COkSUNAIIO14 OF
2.2 L1IUAL LI wAits kLA ON&. Tt~l, ANL IL. CLPIPENI ON Ihk FEASIBILIIY AND
CLS1-ekhto11 CU1,016tRATIi.KS A4jSCIAIEL Wvi h ik RE111.10 Ohi-MILLIkkA~ 0646CIAVE.
CUi1EN1 LLktLb L.F NAL.~jAClIIY IN. liat wAlERS UF LANE$ MICMIGAhp ChIAkIrop 15111
AN' MUNO.C kkSULI IN LIUSL COPMiPThihTS ih EXCESS LfI 1PREP IC. SNOLE bOCY AlsO 6
POEP FCA aL~k. FL1L.)k POC,46C1ILN4) CF 1IS00 CChC..NIAAI1ONS INs GREAT LAKES bAlEkt
IDICAIL 51141LA. 0LLt CDitA11MLNhI~ ii., Lklt.kiC sAlkA IN Ihk YEIAR MD). AisDuCTI1u
DF 194E LkvkLS Of kADiLJACTIVIVYI k ikAl LAK&S b AlE&S IS NGT FkASIbLI. bUT
COSI-SENErll CON IEEkA1iO4b SUaPP.,R fitrQhAL CF EZSARA AND f1905A ThROU61H
INILIIFiIM IECNisILuGpY SiF~it hAlts' Li.hS1.i.I1LN. ADUPIIIN~ LF 1141 L141iILLIILA
CISJEC71VP IS kGI IkitAIIOLS.;

4 ALE)ANts~kp flALIICE 14.
AMP041DIAKS ANL RkP15Lkb Cii 1141 SI* LAkkkt1C RIVER;
1197?1 GEIS# 4A~tS h.o ED*# PRiLI1%Ik ik ul'l 1iLOGICAL CHARACTEISTICS 01.
194E 11. LAhkeNCk I s.1Ek $LC 1NmIkLkhkINwL SCIENCE AND FLkLSTv PF21?-&*Ij
AP4P116sIANS AMPILiA; SftClt$ IJIVis'SITY
k'l-LS-F-SL; (.CrL17)

S ALLth. EPIC &.;



LAKE ON1AAkIL AlLA$1 0C.L1SIRY;

bATFF QuALAIIV; I4U1thT~S CMIEI#.AL ChqAkA01L&151ICSi M3RC,6th; P@4SPNOkuS
CIPC*NIC PtsUICIL&Si
Us.-Ch-thy-CO-77-01ci CECAdl .
114i CiiFP.ZCAL Ahl, hAlEl 6UALIPI CHARAC11RI1lCS Of LAKE ONT1APIC REPORTED PfI TO
IFTGLv li'~i-73 .4Vi 11kb REVIkEil Ahi) $6MhAttZEO. ItiE LOb SLRFACk-TiOVLj~k
RAUL Of 1NIS LA~K HAS ALLCIehD IT17 U WAIN OLIGOIROPhIC CHARACTEISTICS PASCL,
UPON OICLL1CAL fAAP0kSt. mEVtR# S(jPLf o.F 11E CH141PCAL PARAPETERSP INCLUDING
THE1 NUII1b1 1btL1b ANDt C(AnCthTAIONaS* SuLST iTHAI loU%&PPICATICN 1S ZNtrilfkI.
It 6kr&Lo 111k &AJiN %itALITI LoF LA~k LhlAkioe. IS GOOD AND. F&WCECIED INCRASES IN,
ITHE LOADI1NGS Cjt' ?AJUR ILDNS D6. bFIl POSE A I1itiAl TO Ihk 'USE EF 1THIS MILRAL bATIR
RESLtokCL Uh~klkG It k LS1 fif TIiS CENIl"Vo THlE INPUT OF TI.ALf Al&RIALSo SUCHI AS
1,4k ImEAV METALS AND ALFRACIDw't OkG&NIC CW-POONhDSv IS CAUSE FOR CONCERN SINCE A
SIGI1FILAftT C04N1KISUlION IS MADE 61 AN UhCCTkQLLA6LE SURCEti NACELY ATl~u$PN~kZC
PRECXPITAILK. ML bL SFAiNGEhI CON4TROLS IN ITk DISCHARGE CF FtlfSPNCRUS# TRACE
tLkPi'ilS AkL SY14leilIC (IR4AIIC CiUNoDS IS 4ECLhlkNDED 10 F~kSERVE T14E
INTECR17Y OF LAKE QNTARIQ F09 ItiE CONIAKULD vlkkFIT OF ALL LSEPS CF 11S WAIERS1

S ALLINs, IEkdLk1 k;
CI4EPICAL C.NAfACT~k1STILS ilt LAKE C#4TARIL;
CIqgel G&WA LAKLb FlStl CI..ItISSIC.. Tt~hhiCAL WOPCRT fi.Ce 14o F 1-1001
SU1:ItU; POTASS1UIi CALCiUPj F"; ALKALIfr1Y; hATER Qt#ALITV5 SILICA; LIXVGLNJ
Cl-Ft ISIM
Gtf-lki4; GCL60L;
I'&CLAV0 Alc P~kbt1iC Of NA*v K+P SICZp P,", ALKALlNITYP (oZ* AND SEECIFIC
CON1:LCTANCk A) 10L, blATiCKS IN LANE C.NlARa. l"tSE DATA AkE CWNAigED FON
EASl-biSl AND SlkIALL-SLIb$UFACL VARIAU041N. WAE.. GUALIV IN LARL Cdd£ARIL; 15
SI~iLAk TLI TMT IN LAKC EK1k allti Thi kXi.LPIALN LCf DISSOLVED OXYGEN. THE OPEN
mAIEi IF LA~k CN1AKLJ hAL k6L &uitAS LF SiFALUS OXYGEN OEFLttlONS.;

7 ANC-.ti kLftcl F.,
c'LL0 O )me' liltNdAA FRcoNtltR,
11(477) b'PFALL SCITY 0~ NATukAL SC1LkLES ?IkLANEokp LOI.RIBLUI~hl NU*. ZGN

AVIS; Lbk&OAki tiPARAION;
*LF-vShS-PCZ( lbLitAd; 6CWi~c'(.5J 6MDE46A413;

8 APFLEGATEP VlNO~ Lei JLMNSOK, be (a. htA6Eklj SIiT, MANNING A.;
Tkt IkELATICN OlEkiN hilLECLLAk ST&LCULAt AND BIOLOGICAL ACTIVITY AMOING
MLh0PlTAEPHthi..LN CONTAIiNG HALOGENS;
IIlt'b) ('NeAI LAKE$ FZ~ttkRY Lid'hI55iLN. TtCNCAL REPORT Ile;
N~l6,LPt'fULS; FISH,; FLTROPYZLN MAkIrtUS; SALKi. GAIkONERI; IiALOGENS1 IIElNOOSb
EIC.ASSAYJ LAkWAki
GLI-21; GCO~ti; GLLZ; GCODDES GCrj0E4; 46COI.Eo; 6CODE61
TtiE FFSL.LTS Of TESTS OF Thk 61OLD41CAL ACTIVITY OF CERTAIN NZTRLPNINOLS
CONTAINING tALO4pthS Aki RkPDRTE&. 40hi& OF ThESk ARE ShONN IL bk SIGNIFiCANILY
POPE TOXIC IL Iht LAR VAL OF lg.t SEA LAhlREY IFET0(,NYZ(h NA~tlhtSl THAN Ic FISStu.
11 IS PALPOSkU THAI Tg,& UkAle OF LANINLV LAkVAL EXPOiSED IC JIESE CI.NPfjuhDS
RESLIS FNU. AN ALLU IYFolkCNSICh tS"LcK) I wlt' CCNCOqhiTAhT CIRCULAILRY AND
RESPIkATOkV FAILLkt. RAIhNbO. TN~ul (S..LM. (PaIRlD~kRi, (oh lik 011466 HAND# WrEAK
TO DIE#, AT t'16htR CENU.NIkAT1ONS OF TUt TUNINv DUEC TG A LmEPACALLY-CAUSko
PECHANICAL INTE~khL(E Ulll RESPIRAIILN INROLG#N THE 6iLLS. A SYSTERATIL SERIES
Gf STULIES OF LTNFIuL LONVaININU NALLGENS DISCLL THAI T"OSE PhkLL
HAIN lhi NJTii. (hLLF~ IN THE rAAA-PCSITiO~m AND A hALfoGEN ATOP OR GCLuf IN Iit
hiTA-FSII.. A~k (kekkALLY ROkk IONAIC TIL LAhtREYS THAN It fISn. Tt.E HALOGENS OR
HALDGEN GkQLkS LoSLD IN THIS STUDY wkRi FLubRINE. CHLORINts bROhNiNI. AND

lkIFLLOROPETNYL. lilt SAhk ShimS117theN IN Lit& PUSITIOS ONLY QCCASIFJNALLV GAvE (
615f IL SELtClIVELI lTOXIC CotWOUtoS. lhE KtLATIONSHIt SEotLi THE SELECTIV&Lt
ACTIVE CLASS ul NII.otveLLS COhdAi#.IN6 HALLa&vS AbC. olT4e ItLATED STRuCTURES, iS

9 ARCO'IR, JUNK D.)
SLPPPARV RLPLRI QN PhCJSIHORUb ReILALS



(Iff7bl UklAkA6 btINIS19 (it Inc ih~lAtft.. 9'LL611Cjk CDNIKLL BRANCHa kiSEA&Cm
RIPOVI NE. bil* t&F;
P14i.SPOPLS kkhiLVAL, FAC1LIIL1i SLULilik I#ktA1P.:t%1;j C~~ND14CSI PIINA*Y 1k1A1N&h1j

4, SECCNDAk', iNLA7PNI$

THI1S R*1 Ikl LbtikkS l.'g Ilk%0lNLS 01 "Ln& FnUSI14OPLS REMOV.AL SIUi.~bg CARIED Lovi OiN
bkASItkAlEk IktAUIE14T P4*1415 uh~tR Imt LANADA-ENI4IC A~pitEhT Ob "AT LAKES

W~ER QUJALITY. P1 JSPhuAIA REMOIVAL CAN. BE ACHIVC Al ANY1 &XlSltNt. bAST1mA~ik
TREA7PENI7 PLANT U11bh 114 AUiJ7Lft uF AkiA. SiLTS, ALIAINP $ALI$ 00 LIAJ. SIhCE
ESSENIIALLV ANY L Imlt~ik 3 CriLNICALS LCt &D.IATELY RtEMOVE pPSPHOUS &I A
hASIEbAIEK likkAlP-kW PLANID 114k fLo(PUkt LIA 1k 1IkAIAB1LITY $ILoDIES D&SCRIOL0 IN
ImIlS REPI %AS IC Oclk~rP.i~ mt1Cr Cfkit.AL b0ULD MOST ECE.MCMICALLY AIL.Lf 14k
Phi0SP1eC-. IL Ihi kttLA1.kL LahEL, Vil bt I1lALLI C014E*I~bLL kilh Ih4g EX1STIk's
IkEAIPFI-T P1.LCASS. iNKFkt-Alluh w.AS 0LLLELTkL LNIdL.4 P14OSFMCNUS RfI.CVAL
FACILITIES I#'S1ALLCL Al uAS~koa&1s TRLAIPhI FLANMS, IC. CW'ttAIE 1141 AC1UA
PERFC-RPAh4CL OF ThtSL fA'..LI~hL 611h l1,L Pe.LLICTLoNSS THAI1 sIik RACE FRLh

WAS FOUNC TO OtI i t.LS7~ &LLIAOLk h1..L Oif S1LtCT1N6 1141 AFP1CPAIAlI C~ICAI
£A.0 IUSAC~k 1*1*.. 0e0%I10K^,L PkLwbtth~ *141. CAMSAL ANeC 4PfPAII'v CCSIS Ali
PRISftIED AhL C.LSCLSSED;

10 ARKS11.CNC, LUAtIL L.j LLL* .AhAN6 No; U71fukhhkb, FAt.L 0.1 P-LikEYD OlllIlS fi.;
IeARPISP 1.0611' F.;
FOLLU110tN L0 IML 6EAT LAKc.S BY hLlklkkTS FIk.P. Abitl(.UL71JAL LANDS
W04?') INS. LJL IhANAbc.Nkg0 PoWGRANbs KLtSihSCH AhLi LtFWC1 Fit PkESWt LA"D tiE
AC1IllIES ti. oAILA. LLALIlw U CA t ink NAT LA~kS VLVLME It PP1Etb;
NUMNI LOADINC., kdli( hwj.L1IY; 1'eiC5tm.i..gj NITROGEN;~i A(.ACLIURAL I'OLL.IsAsho

L~.kWVlfih 6P The t AKAMS. iN jihi 16*WIA LA~tS Lt Iitt Ijhllt SIA1kS CO.RPS Cot

41%72) Pk... ISI I'LLLPAL Li'. ut, 1141 (60LA LAW'ks PFACA-1a3s

LS-FCS-P1'%h; GELLkt;

12 &PON# hImLLIAt. I., 1P.im, SIANOstL 14.5
SHIP CA14ALS AN.. A.uAlh% LCILS,3TE~ftsf

CANALS; tCLLLGV; tkIk CANA.L; aiLLANL LAhALJ F35HJ AbLONDANCE; ALOSA
PSELDUI-AREN6LS; S4LmL SALAI) 5..LbtL1t'Lb NAPAYC6S14I LEUCJ~lf4iVY £111015
PE1MLMVZCN hAKINiLSJ FLDRLJL At.*.RALAIIA; 6ShtsUSI LC1A LCIAJ CL.PcGO14LS
CLUVWEMIS; CAUILhUL; IIOALSIUtA; SUILSUtDILI. VIlIU..; hN.lNGF1S
AI14IR1NC1OLI, fENCA FLAVLSLthb; OCLkhiIN1LS I~hAwY1SC14£; CJCLkIIYNCHUSJ
INIIODUCIILKS;
259h7; GCLCctI (oCCLk2b G(.LDk.3j (pCLuk'uj 6CLLL5i GCCD1

13A$SELP RAYPkC4 A.;
GRAI~ LA~cS ICE 1H'ICKNLSS PMLDWClLh;
1Icp7tl ,JE44NPIAL Ll .5.18 LAFKS k&.SLAKC1h, VDL. Lo NC* 29 PP. 24625S;
ICE; ICE LUNDITILhS; ICE LUVEk; ICE-Shuo INICNESS A140 LENSIIYI ACCUITULA1AOIII
SIA11SlALSi PI~ktCA lk0iG;
GCLCOE1; r.CfLLi~ %.LVD'; GCUlCki; bL.S,' %CGL~ttJ 53tb;
ibEINLY ICL IMIC'.t. 64AP CLtLitD l'Lh 14. SAY, hAP6.05. AlL RIIN SlIUS 014 114L
GREAT LAEbp~ Mike LUh~kVLD *huH IktttANG 06kbii-DAY ACcUMULAICNS IL. CokbLLOF
P&CAESSIC. kL.A%..NI btlLhf Iit InI(gL'tSS AbeL FOLkiIN6 (kti~e-DAYS. ThE DJAZA
BASI Al I~i P-LASkoktghlh1 51Eb hAS 3 1.. is %hIlERS IN L04461h. TtqE S1A#4DAft& ItLkA
OF tS1ZPA~i kAAAlti LNu1WIDLAt. WRL.SSLC#. ktOIJONS AND AW&RGAIJ athIE ?
ANDC b CP FIJI IVL etuk.S (iF kf*h'mSI1LN iQL.AI1AOSo OiCA.,Sk 1L RtGRESSION
ECLATINS Ake EftrIAICA., IL RAKNvi UP INPUI DIATA .SEL, 11, Pkib01(1 ICE 1hIC1.NESS
SOCLC hE LiIlEC 1, In.. k*1,1. Cd bALLiS USLL let 704L UIVAL.14.

14AIm.Alt, IiAkS1ALL A.1
THE* OACIAIILN woLofsti OF LANL UNlAkIL;



US7.) FROCIEDIH0(,So jll CCkF. 6*LI. LANE$ kkStAI'CHs lPlkktAIROAL ASSOIATION

SULAK RACIAILNI 14LAI b6d1#6l1 W.AlHtAUCAL FPLLS;

A HlINIlAL AkRAV Of ifi SPID PL1NT$ 1S u~kC TO COMPUTE THE RADIATION bUD46T fot
LAKE ONIARIEb DUbINI. 11k INIERhAlItifAL FL! YEAR fOx hIt 66tA1 LA~kS IsPT6L). A
WEIGMTI!'-AT&RA,E ANALYSIS AtTfioU COMPLIES A&1LRLLOGICAI VAS1ASL*Sx INI.UDAkfa
CLC(;C APC~thS* Al EA~h ~Git POaINT PFsL? SkoiAtE LbSkkVIIhLks THE RAD1&TZQk C!'DEL
IS DISIGhtD FOR ACCIJRACIP LCLNUNT.p 6FkICLLNh AND tht INCLUSLN OF Adaok
P14VSICAL I'NUCkS~tS IhAT ALUKw 4ADLAhAkt FLLXL~s ODiSIhbAkt AkU UPAkO SUjLAR AN!.
INFltRRE 6ADWAIVE FLU~tS AkL CUhPUIhL 0LLZItNi EMPIRICAL lRAhSP.I$SION
FUNtClIONS FUN AdSONBIRSs SCATlF~kSp AND LtGUDS* ObStiVA110S TARENf DURING IF16L
ARE COPPaRit, WHl 11tg-Itlk16RAILD NfjtktCAL MESIJLTS AT StLECTED SITES* THE
DIFFEREN4CES AOLk ANALVZD AND CHNAS~ IN hIt hUNERICAL MODEL ARE DESCRIED*
RESULTS A,&C PESLhNIE FOR THlL W t*AGIAIAtIN &ALAhCt FLAR LAKE ONlAPIO OU!RING
IFYGL AND AN( COPPAkLO wIha' RESULIS Obbir LN OBSERVdATICk.)

114k fEEGv-tq.LAltj G&EAI LAPL4 ESCgRE. PRL.6RAP. OF 114E W~ARTMENT 0F CtORNCLS
41S75) PRGC ZN!' FtkEFAL CONF Fif llqL GIkAl LANtE$# PP~bI,-4,rZ;
ENE&Gv; .LSiAClh PLGRAMS; US1 DtY1 OF COM~tkCiJ NETEC6'ujLW~J REAMl SLISSIkGS
US-FCS-Pli7 ., GCutl; GCuIEZi GCGOiEb; (CL DE4; GCOL)E51 GCObEEi

IS AUBERT, iufE114 Jai
jN71FNA7I3AAL FILLD YtAb Fagl THE 61iAl LAKE$;4
12cp7d) PPFJC 251 FELLAFL CCrhf UN lE GkIEAl LAILS~o tP7IU-1bs;
JF YGL S
US-FCS-PI'.TL; GLC.Dk;
IhEL IPYLL IS $h tkPLIPWENAL FULLL PL'NCEAm UESI(PNED TO IK't.~i KNC..L&O" 0a IN&
LJPhLLU6pYv hTCokL3iV, AND hAtl4ilLWjG' 0j LAK CNIA&IG ANC 119i GhTAR1' GASIN.
THIk[UG, THIS WkWisVED NN(DLLL.GL 10L PimgAt oILL fkloVICL A SCIENTIFIC bASIS FER
61TUlF 60pLA L4143 AAAAWI&k& Itt I1' L+ iAl5i (dUAL1lT Ahl. iotAhSTY AS bELL AS
EIRLAhiIAALLV StNSII~ OPkRATI1LKS. A LNAI'v1s,C( US AND CAN

PA$1JCIPAh1S tR.It. lkLtftL, 51AIL ARLJ i&C~NCIAL AI.IkNC1ESv AND Lok1bLkSI11LS AND
Pk)Wtl IhS111U1IUK$ AKL INVIJLV&6IN Af-%(L.5

17 AULEUICh, PALHAkt! jaij oNlkNv PlabW Kai $0-AlbLts P1411k oi SfiAfRAN. HiARRY Lob
AN LVALkiAlILp OF Fui CLSSEL LIIEAT 6A~tS FIShiERV PROOLCIS KCR &E1IKG KIhRI
(197C) P uVS1Li'S. ViL. %I* hL. 49s V46;
FISH AEAL; ANALYSIS 5 ALOSA StOMAkN5 CATOSTOMIDJ OS~tRUSJ FISH;5
FIShERIES; ZCIALLkRuO; Cvpk1h6S FOUL4
209i; foCCutt; 6Cu~tI; bctZ; GCuLkS; GCL.&,t4; GCLEEW

IGAtALLs CLIFFWOND aei
PINIPALS OF Ihi NZA4bARA FRON7IkR REGION;
tlct~e) SC~INCk ON lhEi MAKCH iidt'l14C*I
PIbERALCE i;
TIbb; GCOOttPAJ GCi.LLZA'o 6COOk~bi; 64LDE!445 &CODLSCZS

1SAXl&LL, HAALLL, he;
IN( CEESS Al GA9 000NAI6 SbAMI
419!7) H~EGILSO 37413tp;
AVLS, ANSiIe.IhAt; A164A1ON5
st-F-eshs-icI ficoLt.~k4i

GOIERS, LA.A WklSv lnkIR CII4iuLA1ALN AND PMlISICAL Ahb[ CHEKICAL CHOANACTERISTICS;

(19t2) A~iAICA. AS?,LCIA1IL ON 1ht AtDhAPCihkKI uP SCIIEaCt. VOL* 71. VVI1-b9)
CLRNI41; wLUL AND CUkRkN1 FL~b; *IN!'; 6ILtRi ILMtN&AlU&L# PkIC.IPITAlaUN LAKE(2
LEVEL$; LAKL$; SkICMISI ANALYSIS; 16k2IDI1T SiLICA) iRON; GALLIUCI RA6146SAUNI
SIJIUP; PL1AS5SiU GAAbURAWt bICARbLHIL SLLFAisS; NITRATF CHLGAZIE TLTAL
SLLOS;
Z~tq; CCLU(.i GCCODLiB 6CO~Gt3 GLObit~g GCCDi.; GCCCEDJs
Toj CI0CLLA1A~ih for bAlkkIt.S Ink OphtAl LAKE$ 10,VLwtS SiW'PACE AND SUBSURFACt

L I



CLFPhTSs W3ib A SEASON4AL CVCLE Of VF61ILaL CIRCULAIU~N SUPFINPO9~SED* CUIFINI
PATTERN$S Afti Oilik.I#EL OV bINOv LbN~ (it O&AIt.A~c bAlike ACTAIl~(of 11 tu
FARI1!s ANDJ LLJCAL WbL.EhCkN. SURfACk C66iWIl %AT 14AVIL A: PkIKAY ikQS~kOPmIC
AFLATIONSuLf IC IME DLtsSlIl FIEL( Uki A SLC&NUAAY &LL*T~lh$elf IN WHICH4
RuN.IDAR~IS UKt %IND SEluo PLAT A 0WA~. $Uk~loxL CWkRE1S We~ BEHtIND 1141 CATJATIV&
blhV BY Pesiwil Amlk F44inh PglaTi. *iuUL'S IN ShALLOk &ATE& TL A DAY It, DEEP 6AS.INS.
CUkE.N7 FAT~kkkS IN Cucei bA$IKS APPAkitIL' lhNiLL~i thilihY INCkII'INTS FRLR albliS
GF 1*4f PFtChDlh6 &G IU 42 DAYS# blIii TH NCR1IAWNS DiCOa.A31hi EXP014&tT1A&LY IN
EIECTIVLSS biu INCREASING 11941 PRILR IC 1Nk C.BS1P.VA1ID~ DAY. PRIMARY
PHYSICAL LeA9ACT&AISlICS ill ift LSKL bAlikS A$E THUlA NS1i4-bATEAS NAIUNIl I111
SIASCISAL CVCLES (iF IURNUVEK* LAkt LEVELS* AND PRLCIPIIUDNA AND THEIR
SM01~-PE&IL' $ElCniS* Ift LAK~ES EXHIBIT1 A 1IuFIED SEASONAL 7LRtMDb&A CVCLE I bIND
MIXING fS7AbLISILS TURNOVER Al n1941 EL Of IL FALL COOLING FkkIOD ANU RAINIlkS
11 THROUGHOUT THL %lNIkl UN)IL 1*41 SP*IhG bAPIwPROIIS iSIAILISNEi.o CYCLES
OF LAKE LLEEL DoCCI. A#NUALLY; lull LEVELS A&t LLIN lb P109.11k AND 141614 IN
AlrLSPPEN. 5L4&NINPLSED UPON 1Hi AhtOLAL CYCLt$ ARE MULTIYLA. CYCLES Oir LEVEL. 1%
CH1PMCAL ChA&ACTIe.ISIICS "u..AT LAKLS hATLiS bl4Ub RLA11C*SIlF IC 19411k
GEULC(,ICAL Aloi~p 194(1k DRAINAi*t AkkA kCLKS, AND TCL Inkik PEiltP*kAL HUmPAN
POFLAIION DENSAlILS. OlhLY LAKE SUPtkIL' h4S SHiOWN NO CHANGE IN ClN*N1CAL
CHARAC7E~l~IjCS IN THE PAST 5. IL 15 VtAkSo LApi ME.1k ECLES AND RL1.5 HsAbILY
PCPULA1EO HIAS Dklfl IJkA~igU II' (.mLhICAi 6ULITY DUkANG 1.41 FAST HUNDRED YEARS,
WITH4 INCP.&AS1N~oLy kAPIh UElIKIiakAlImt. IN TnE LAST FIFT! ViAPS;

21 BAILEYP SkULL he) GRAIN~it LkijkM, A*;
LAKE ONIAR16. AILASI CLIhAlULLUbYi
(29771 K'! ILA (stAhl 1hSlIlUIL NYS. GP-LA-77-Cltv 901';
ME11C.RLL06.Y; wIND; TkM~tkAlURk; bhLbo, SilNYS; PRCIFIIAlLN
Ls-Ch-t.-JA71-61t scuEil4
A COrKPFRlhiEtSIV CLihA1LLOGICAL ANALTS15 L Cl m LAKE DblAt.iL kEllk 15 PkESth1EDo
ThE AhALY.NIS AliCLl4ULS OATA lAoLk.) Ahl., SittlA DISTR1SLlALN, PAPS. Iik MAIL1..
CCNSISIS OFi Ai09Lk1PATLLY bLpLm. S6 Kt LF .IhACm 114 IS (#C~l.PlkLI bY LAN&
ChTAoIC. IluL RtfaiWt~S nj(,nL' VAkiLaLk CLIhAlt IS bA51CALLY GLt&*#ILD BY TN&
P.ID-LAIIILDI 6uASa-CLNTlIhklAL LrjCA11Ch, A IL-h FREQUENICY Of CYCLCht ANUm
ANlIC'rCL~kt ACTIVIl'!, LstKL-IhuLCL., 1htLUtNCLi~, IAtlAbLk I0ACGR(AtN' AND LLCAL
URI'AN FI-cCIS;

2AILS, JACK Do;
IQICUPY 1I4 FISh IN 194k G(sIl1 Lh~c:

I I iNVMNM.NIAL MERtCUR.Y CC.NIAhINATI1aN. TIf- CCCU04EKE 0l PERCL.RY. M&~-3?;
MEALLiYj jiSH; 511Z..SIELAdN; lkk(A FL&tb(LkbS; IClALUkU$p APbLCru'LIlfS ALPkSlII
HEAV~Y FETALS;
15)1; LCLU..i w.CLi,i 44CLL&; 6CLLbcs; 6CL&Iotb GCGddtt; GCCDtA; bCL&h*b;

238BALbwIb, J..hI he) SkiL NtYv kCodt~j A@;
AhhClA7Ef 816LI04kAPHY DlF LAAI 1ARIE LIANE.LEGICAL AND 4tELAILD STUDIES* VOLUMSE
III - POVV,)LAL;
(19#731 US EFA &COLL(ICIAL *&SEAR~n SkILS AEPORT t.&, kPA-A3-?--L28Cs PP207;
6LBLIC6LAPn~i U4LUIG;.( wAlEP.) fULL~lL~iNi %AltR (iUALITTI limhKbAL; gilcORKOC9Y
bA$TE IkAAll.1 hiThUa&,S; jalA ffLk tlbIAllbkP!AlI(AL N~OVELS; fttASURkEPEVGIJ
SA1PLF CLLLLCI1DN, P..CIPIWIlLN; Ih.$lRUPklNS DEP7iN; LVAK~RAlIONS ICL; ICL
CfOkR; bilh; *A~iP L&VELS; nEAT subil; ILFO"kAPN; PHYSlCGkAPt9Y; PHIYSICAL
C94*PAC1IICIL$S SlNATIFICA11UP41 C~ltkjISI DISCH4ARGE FLOkI
Pki-b-US-kPA-&b-7b-QibC, (scI.Dk;
43q PAPFIS CCJN LRNIh(o PhYSICAL ASP&CI$ Ut LAKE (alARlIQ AND iNINIK lIb~ul~iAPts
PEI&E kE'.IENLE AND AbWRAClui.. EACh Lilik bAv C& 55-IhDtXiD my AUI14OP& btmOilAIL1
AkEA OF LAKL AkNOiL lklbAUARV IN btiICh STUD! bAS PLFPO&9kfs PAW&#kl&RSs
7ECHN1QUFS Aht IKSIkU9.EilI104 1b AloLllLha A LIST 09 AIDIjRiSliS FORS INi Who.%
AOD AGENiS hAS iNCLULID ALuNG .1194 LiNta ff;SSIBL'! PM&N~Eh1 &EFiRikCES .*lIC
THE1 AUTFCRS btkE NOT AbLE IQ SkGUkI. ANt kLIbib bIlI4NE 941119 LRPIIAIlONS UF

14GRANi.;

24 b#LDIYKk. hblAh Sol SAALPIL., k~abtRl ?&.1
LLNPF-MCL FASti PitUDLCTIIUh IN THE piSREAl LAKES ;&be..-9lfv.;
(1062) G~tul LAhLS FISHERY! C(hhiKSI1Ub. liLnNICAL ktfffil NC, 3.;



CONNERCIAL FISH&RIL~S eISIORts F1S"e; SIATIMbCS;
GLF-T031 G~CObill (mLiskotl (b&.kk~ bCLCM~ ".U9651 GCOOE61 GCGDL4AZS GCOOE4A3§

25 BANGAYD WAIN Lei
OCN-FOIKI Pb.LLIl6N PNOLLNSkh - fiRLAT LAKES~ BASINJ
(1977) #Chkiks PATkIZC1A &0.,D* &CL-Kh1. AND L66AL ElioURC&il~bi PICHNASSs
PROC. OF A IbuPRKN~Si htLD lN uZNDSGAP taNlAb1I~. FEbell-&Zv 1%7.o PF2741-kO
6AltP; PUjLLLIlUki SEDIFIENISl HEAVY hLIALSJ iLS11CAOS1 RADLOAC1IVIIYI O~bAN

t0 SANNERKANS kw(et& I.; W.I'1aC0146a DM10o Lei HLORENs 60 C.; 1HARkisp ROHIN 6.5
P94CSPS4ORLS PLb1L11Y IN LAKE 6INAR1D SLOIMNhTS lIFV6LJI
119M4 PNUCe lbl Cuh~to 6iAl LAGES RiSFAICh. PPI5-27BB
SEDlIPFNT; PhOSPH1LkSa $60NENTUC4 DIFFIJSILN)
Z22&; GCC.DIb;
SEDIMENT CORES IlE&& GOTAINCO FkUM 11' LAki STATIONS UC&RSE9II9 T14 THRtEE HAJOR
BASINS AND IhE RNSHDI. ZONE UF LAKE ljh)Ak10j. CORE$ ,kEk SECIONED FUR
ChARACTMRZ4110. 0~ lgi~ Skokl ALL S"alINWS ACCORDING Ir. lthbGAIC F CHEMICAL
1901!LITY& PhYSICAL PABILIlt %AS CNliA1&FJZED BY hkASIjRAhEh1 U P RELtAst FROM
INTACT CCDAES INCUBATED U.NDER CLNAOLLEU LABC&ATCJRY 1LOND1lZONSe THE PAGP&PTZONS
OF FOIENIIALLI ChtP.ICALLY ftUsILc INCkR6AKIC P 66RE USUALLY HIGH (3, 10 6OUlINl
7"i CEKIOAL bASIN SEDIMNNS AND La.. Q1 1j eu1 FOO THE INHRt ZONE 30EOZN0olle
ALINCUC- It AllfLoI&hS OF INO46AKIC f DkSCrkiD AFlUM 11NNE SUCCESSIVE
EQUILlIBM1LK4 uF LAKE ON16a.i6 StLLIENTS RLOAESthILD LoNLY A 10o 211 OF INE
POTlEh~lALLY ftLBZLk CaNCANIC Ps Surk(~aih 1NLk'bAh1u P 1AAS 01lSh'BE TL R&Slbkt A
LAMIC PART Ofl Tlk GRjqINAL IkNi.S1iTIAL .NLk6ANIC P CLNClhTNATIDNS. ZNIESSA1IAL
IhijkCANIC V (NOOIiL P) GJK N~lTSIu. kaNILO 0KGK 14 TO Agbt U61L AND wiRk
1IIGHER IhAN DSC.LLWED INOubI.ANI& I- L CLthIkILNSI N Thk LVLI~NCs IbAlk.
OIFF6SIC. RAILS kSTIATL INKjP Ilt eA4E OFI ih.St~O AI4TEkSTIIAL 1%O&GANZC P
VALL'ES RAm(,tt PREP. AbLU) C.0% )4o 1,.t4 ALAMP-2) DAY ItAP-1) AND bE~t IN,
A(,AEtENlT allh Thi kAbb. 0P I.*Qa IL L.1 9. MI(SP-2) DAY ESWIhED P1(I)' P kaLLASL
RATES FROM INTACI CLINES lNa..LATEC UhUtit CONIOCiLLEL LAbOikATOY CON9CIILON. BASED
ON~ AN IN6..IAiC P FILL OF (6. M6AEM2 LAY tEkt-1. IOQ ESTIMATED ANNUAL
CrK1R1PL.&&.. LoF ArhNANAL P 10) LAKE LI1^01L alikE IS CIJAL TIL AOL 10% 0i lIhi
EXTERNAL P LLA(JIN6;

27 BARR# JLHhK; PRIN1TZD ALbetA C.; )1G~TLKS

619t6) FkL~C hOLEAI LAKES WigE RESLuICES CLhFgLNCEP P1,30-427;
11AT($ &UALIW) CUt'TRCL.; Ai6ULATIONJ IJjS CAhADS;
CAN-EIC-1; CCODEil iPC~ukZj iCbUo3; "LuE.; 1bCLDEl.; GCODEEbi
WAIEF QLALITY CON1NCJL PRACICES Akt La.ASTAN1LY bEi%6 1INkLVED lb RESPONSE TO iHE
CONCERN OF THE GthiNAL PUILIC. THE RECENT thFORC&DIENI CCAFEICE Ch POLLUTIDN Of
LAKE PIChis(6h PkLkbItw Ah EXMPLE Ul- Th~ Pk" ~ESSo 1941 fUhDAMENTAL CHANGk WGICEli
BY 1THE COjN~iEkS WAS 1"AT HkkCLFGRT94 A Pkt WENTAIlE APPkRoACh 10 POLksbIN wO6LD
BE IAKtN. TI"I1 PkINCIPrLE fjUUND kXPkkSSIrah IN IANY OF THE SPECIFIC
RECJPMENDATALf-S OF IME CONkt~ESo ftak EAxl~fLi 1HCSE REGAkLZNLa PhESPHDicuS.
ANCtMih AECENT TREND it. %Aio i.Awvl cCJtirL lHAS BEEN Ital LFfGRI 10 aCNIlkv
BE~tTI CC-Loii1%u ItibLkh Iht StWRAL AtSPLNSIbLk bRAIOCHL5 LF SCRVERNNkT* THE
WAT(; QUALITY SIANLAkCl PltkbkAh#l 15 LNt SULh LFFGRI TO ACtilkRE UNIFOkel LAaS.
STATE LIGISLATICNe SUC" AS bee. VOWRPS PUt loATE&S A~oTkDkIIY ACT AND 09410'S WATER
DEVtLOsPMENT ALTNOriiTYs ALSO AlPS Al I-RONTU IMM06A01 C&EATING CAL STATjbIDE
ALUImOkITY It, fAAL v1Tti baSTE IktATMEN AND w0.EP IIANA61PENT. b1194 Privik IL, IEOLD
ANC CPESAlT LaTkk olkKS ANL %AS~t TiEts-I ALCLITIESs THE PRCEGRAN Ta0 Cr~TIRL
POLLUJTION thERGIbNa FkM CURRENT CHAN-GES iLLOS GREAT PRONISt FQR 1IRE PRtSIR1ATICJN
OIf LL) b~lik R&SLLPLkS Pkr,1 Fulta.. fGENERA&LhS*;

29 BATISP CP-AILES C.1
GRAW LAKES kESkAkCh FRUN 194E LhIILD 11A1ItS C6AST GUARLIS PjI OF VliER;
(1972) FRDC 151 FLI.*RAL CiAP Lbh 1hL 6iEAl LANES# YK6~4-Z0b;
LS; CIjAST GUAkD;
US-FCS-PI197j; 6CLPkl; 6COD&c; 4QCODL&1 (OCDEI,5 6CCGP04 &CUD~Et GCODETI



29 IATtSo RUSL6, Le; hkL'tDLgtF* Ce.ANeL~ L.; PITYJOBIN, h 6.5 PRIDE# D($U6LAS
k.; WILATChs ELbLk1 L.# )k-;
EATIALTin AIIEAS5J
£If#41 IN$ liC PANAL.EPhkhl PuL.Ithbo l(L~kA6,C AND kFFkL1b OF PkES6141 LAND Ulk
ACTIWIII. (i. WAE& %.U&%LLT (if imi (64tiA LAKE&So 240ei
LAND USt; iAT(A WuAL1T',; V-IhtRALL..as MINE bAbTk S LkLSIGNS
IJC-Lw-VEPL. 1, AaGGtk; 4.CCsLtZJ 1CLka3; bCUL4.

4 ; GCO~t.; GCO0iIA;

30 WITTLLE CuLUI SU$ LAb.jAI&ATIaLli
flEVIS. CF krPl5c1S LN LA~t L-l - LANE ULINAO hA~IkkbAlD Ila Mokb. APPENDIX kl
IMPACT ASSESSMENT AND ENVIXULNDA&NAL PLAN;
(14731 LS ARMV COILPS LF ihlctSS oLFFALio DISTRICT# 273PJ
PLANTS; AVES) hAPMALIA; ENDAN(PLRE, SPECIES; HDRLLQGV; F"V~kOkM~hT; INPACTI
PAIS) wATkR ..LALITY, inVYILJfFsr'V ECL.NWhICSS OLCkLAIaLN; CANALSS
US-Ct-bU-flh-k; GCL&kb2;
T1NI a0EFuk1 tkt.5LN14 Ili ,tLTS Lt ANt khbIkOhPkt'TAL fLASIBILI SIUIJY OF Thi
PPLPtCEC Lk-LL *AT&kaAY PhaJ~icL). & L.i..kC11ht0 hmEk AS5OLIA~kD %114 lI4 t #Lk~ARcN.
FIkSl bAS TL PoLLVI~t AN o.bJE0.1vt khV1.Lr~r.khlAL IIPPACI ASbESSftNT CF TiLt IPL.tCT
OESICAdC If. CUNhMI LAK ERsLi.bli-d. LAKE LNIAl2C. IL A(IEVL 11,15 6TALP 7til
BASFLIhE Lh~1oC.Nr.hl vil4lfkl. THlE PkCJLCI bAI& IoLSCklbkD* TtL CANAL PROJECT IbAb
114. StPEPIhr05k, ON' TIs bAILL . AhL htAL thvIRl'.~~hlNAL ISIPACTS 1%klt PottflcTto.
TM.L INPACIS IbL$ t ONt(AN'IZED INIG di hAlON CAIEGCklES - PH'ISICAL ANDO CHEHICAL#
SCCILLCCNP.ILk kLf.LO(PiCLp ANDi N..Cf.A~ILNAL AkL CULTUkAL - AND THlE KAGhITUDE AND
SIC-?NJFICehL 0. *At.i &iiALI% ki- EVALL.Alibe& Ih SECOND.C OBJEC11b.t P5 1L6 UE~tLur.
EtVIFP..NPANTAL Ahii lkCkLILATIL.IAL VLAI.S. 114L tNVdI0(okPkIkAL S'LAN %mAS DES1I(.ED IO
(ktLjLCC CF ELIVINAlt Ithk ALYckSf ENVIAONhihIAL tFF&IES; Iit ItLCAEATIONAL PLAN TO
CAFIIALIZi Uh Imk SE(.SjAIUNAL PultchTIAL ASSLCIAILD bllm 11t PROJLCTS

31 btAIEL~tir CLAnKI S.1 RS1Ci..LLP lbLL L"U;
hIRCS CL 7)lL Nl'AkAkA tkijNl'..tA kEGdLN At AhSC1I~liC ClqtCK-LISI;
119t!) b.IJDAL. LCUkJY Lof hAlulhAL bClthW. h.loLElk Vi4 ip 476'lP)
A%[S; PIC-RAIILNi 1,AlAlI ABLNj.ANCt;
ti-tS&SbLZZl PU&aB u~'blCbD.d.4qGLLZ '6CL ktb~l fiLii CiCOtbci

32 OEElON9 ALF~iDC M.;
PII101N.Ihc ii...CiALITT OF ItiL (okcAl LAWS;)

(101).7 ClbS(1i1,ACjALLo# NURMiAP tLITCl., (ktA1.LAKES SURttLLLANCE AH&I P.(jNICjRANG#
ljcp Pal-l";
IqGNII(:p1, bATESk 6UALll't5 kkGIL1Chi
IJC-lh.-P7t; 6t.LUECt;

3 EETIr%, ALFltJ P..;
CI4IIILLL (.nltltClt IST1Cl Loi Ilit LAUNIhi 6kEAT LAKES)
419711 BULLE TIN (iF i bUFFALDi SGLIETV IF NAT.U*AL SCiENCES. V. 25a ht. t. PP.
1-2C.;
CIIEP'ICAL CC.NiL;SITiLh; PHY$S1.AL CliAiAClkkdST&CS;
*L.F-ulShS-bLL-Z:)(t)5 GCrDOLA5 GCULk; UCoUEl GCGODi4; GC~lok8 GCODEi;

34 SFEI1LNP ALFNLL) P.o
EUTA~.IcAA.I loESSb3
II103) IJC PkLC Lf A W00NHOl" LN *Alkk QUALiTV ANr LAND USES PPiI-202;
ELI&OiPNICAIUIL-; KlUkIth)N LCADIN~v5 NJIND.th; ALGAE; DIS1ikbUT~oNJ AhhPINI
PhSFA1lt ! LILA; AillNLANL~i *ACILLAtILti'rLtAES
14CNGt3; '*CLLtEIAT3; 6CLi.L2i fiC.AEil 4.t..u CDiwk4, I-CbwE. GCIDDE&S
LAKES IN bitliS NAlkiAL SlAlt A L. IN 5011k KIND OF EQUiLiBRIL4N bIlm THElk
wmATERSIIEDS. IN~ CLUESi ~I- A LA1.L TL SE(COtt MGRk i&UTROPHiICO AN IhC~tASl IN ThL
NLIRIEP4T SutPLY FRGP. Ilt 1A7tasht.L hOLLC hAwt IL rCCUR. iVENTS SUCH AS FONEST
FIRE$ C-6 LAhL$LIk#.S PAY1 ALItk It IiNOSLle ALI Ihi A NEU kQIIL5lilUP 15
ISTABLISiL. hAh-lOLCE. kUTotLPlICA1AL.h 1S Tft RESULT F COKiINUALLY 114CIEASING
NUIPIENI LCAINh. IN LAI'6L LAI~c$ i INSsiLkL EhV1RDNI$T AkE AFFECTED FIRST AND
GRALLALLV 11-c OFFSoitjl~t &AlktS. ALL Irki hVIbkhCt TL LAIL SNtrb T"AT lost UNi)C*
bAlLkS Cf Itgk Gktxl LAICS liAVE 0k.A... C(lCkTRAI IONS CF KUTIlENIS 11hA TIN&
CFF$MI4(L. ALbit. A&E ALS.. r.EoN. AEUN~jANI irSNGE ANGi kElldlt"tlIC SirCIES ARE



!PPtrB1Akl. WAV Lk 1404lkdS FLAbP.1ON bLwlhUS. AhL FISH IN LAKI M~E bNLw
POLGOESSI~i CaHAh~kt likC Shi.ki LANLbA"L AM. 11-kip VLSI 10 1151.5

35 bit1Db, ALINED Re)
GREAT LAKES LANNLLOGICAL lhN'ESTIGAIlAS51
4 1 US SLDkkA4i fit CURij~RCIAL f1$hc~kb$ k#123-l261
RESEARCH; LAKE$ uAlik '.UAL1II§ F14H)
24'.?$ GCODLIs 6CLD&Zi GC~aO&3; 6CGD'u; .GCOUiEOI

36 @EfTON# AL#INLO ?.j
REPIUT C0 TgiNE iktuhsifil AiD OlCTA OF 1IML N1IARA RIVER ASCVk TN& APIRICAN
FALLS1
119661 £Mfik1CAft FALLS INKURNAlICNAL SLARO. 11MF
RACROPHYTESI *k14h.CJS; fISh; P141TIPLANIONI LCGPLANKTON; ALGAE$ CLAOOPHORA;-
NIOROPIS AlhMLCES; GAhAiSS 6A~lk.PUL.3 AYRIDFHYLLURI FOIAIIOGETOhS
FUDULUS; tAbliAT;
2726; GCCDE~.A413;

37 SEET0oN ALFPED 1..;
STATEMENT Oh FOLLL.1IDN AhL LUlftij'N1ClIOh LF THE 6kiA1 LAKES1
4 1 THE1 LAKE MRE 1hlkRhATICHAL JiEiVUkI PROJECT PAk-FIA$l6lLITV TECHNICAL
REPORT 1911.p Vppli-.t11
ALGAE; PPYlLPLANK10h FISH; 1L;PLAhKIQb; SINInDS; E4TPOPh1CAT10k; WATER QUALITY;
PEISCMYZON t-AklkbS; ALOSA PitUDLhawibGLS; hkXAGENIA; #iYS15 &ELRCTA; FOt.TOCICR~LA1
NELCSIkA; D1APICPUS; EUkY1Lr.ukA; ASUmRILkELLA; CU~LGIELA; SALQ SALAN;
CCMPLRCIAL FlShiEk~kS; SlIti.blebLhi~ IWlAL LISSLYED SLLIDS1 SOAIKA;
S~kP0AhLD1SiLkS; A~hAbIZ.1 Akb~h; ".h1ZLEnI"Rxl CLADOPIAORA) ASLNNCES~ C4SEGOkbj
CMcHrPID~sk IGIAL kjlkL~th; L~tGANIC L&~'
2317; GCLDkli WLUZ GCOvis; GCOOc4.; WCUUiE:; GCDES

36 BEICh, ALFAL Ae; IRKiv bYekLh G.i AALCAS# AkINLA Sei Ai00165# JAMES A.3
INFLLFKCE Lak MkLGV-f&LAIC LFFLI.khIS (.I G EAT LAKES ZOC.FLAhKTON)
119751 MoC. ZhD FkDEEI&L C&JNi ON lf~ 464tAl LAtNES Ib1EtkAftbCV CLAKIh1EL raf tASfiN
SCZfNCf AND th61h (RING Ofl ieeE Fb~tRAL CUIohLit FURP SClkkCt AND I1CN3L~GY#
PF*3 2-" 37,
ZDOPLAKKTLK; rbiSiRieU1Ch; COMMUNITY STP.UIUPE;
L.S-FCS-PA9711 6CLL.EI; GCC.LtZS GCCIDI31 6COliE" GCIDES; GCGGEOI

39 SELLP GERALD Le;
C#IAIACI(RMSICS OF THE LSbEGU kIVtER PLUM. AND ITS INFLUENCE ON THE NIASNL*E

(1978) US DtP1 LF CDMhtkCE NfAAh IkChhlo4L PEAGRANDUM 6a1 GLtkk-22v v'.e;
PLUMES; hAwbLkSj SkC1Nti1A1IQb; CHmioAs. L"JPWU11Lhik SED&KE01;
US-Ch-Ih-tRL-(mLtkL-; 6C .t.sIJ314; 6CL&LLbD3
ION AND SVSFkhDtLL NATERIAL CONC6NTRATI1LS WERE RELATIVELY H1614 IN THE OSW66O
RIVER AS COMiASEL, IQ LAKE UNIA RIO oACKd.ROUND LEVELS ANC GkkERALLY OECkEASED
RAPIDLYl 1eILLL6M I-SvEfiO hAkbkok. RUST CaP ThI. VAIIASLES RIlX CDNSEVAI1V6LYD WITH
GRALIEtS7 SIPILAIt 16 I"B.St OF S~iikLFif CL.ANeLLTACE. THERE bikE lhOICAI1OhS OF
LOACING Ce N61RAWbSo CML~jiaio& CHEMICAL OXVf.EN DEKAND, AND VILATILES DiNER THAN
FROP. ThE RIthic. N4LNEViRs uXYGtN 00MLEILN WAS NOT A PROSLEN IN ANY AREA*
SPECIFIC MLI.CANL SMObS THAI 909 OF THE DILUTION GCCUoRS blIIhi 3 KP. TO t.e
N4ORTHEASI AKU 2 KP TOIn TWL eST Of THE hARSBl' ENTRANCE. TO.AKSAISSOPETIR PRO.FILES
will USED Tt0 SUPILLItbth Ish CHEMPICAL Ah& TEPERATURE DATA. INEY CONVEhIENTLY
IDETAIL T019 PLLME STALJCTURi. THE VPI&XAILI4G KkARSHORE CURRENT DIRICINK I$
NGRTN-EASIUA01D H~oWktkkv FkR1QUS CF h~lI"uARD AND k&SINARD FLOWS WERE ObSERkVED.
PLUME COHtlG"RAIIOK VARIED IN RESPONSE 10 SIREAM FLtoh PktVAlLIkG LONGS'D~t
CUAPFIS, ANL CbhRENT VAk1A7ALhS AELAUtO U CHANGES INb INC DIZRECTZION AND
VELOCITY. OLklNG LAIL SPkN4 AKD SURMER TIKE tELLATIVELV WARNER FLUME TENDS To
SPREAD Lvt. IKE COULiR LAkL WEalk& WI1h ACCOmfANT1NG LAKE VATER INTRUSION OVER
ITHE MARSON $0TTDis bovith CSIIPLICAIES SLCZAENTATIGN PATTERNS. IN LATE SUANEN AND
FALL THE iRELAIlbELY CoijULER kIVEK WATEP TENDS 10 PLUNGt SENLAlh THE LAKE SURFACE
Al CO NEAP lHEe hAPbL#* tblkAet. SUiSPE14DED PATERIALS VARIED N1H I"E RIVER FL~ob.
CUNING LLS tL66 PCOIGUS InesE RAIWALS APE DikCSIT&D lb ieeE 14AR&ER ON EIIHER
SIDE OF IK'E CHANNEL AND IN 11HE PLUME A~iA ADJACENT IC Telt HAR000. RATEWALb %i1e1



MIGI-r CUCtklR&I1LNS 6i CLL ANL t.kkASE A14i. LIuLiR QI6AN9CS EXERT a 06LITIR3OLI1
EFFECT Ck IhE L6LAL IiNk PP1IPAeILV IIRLUGM C.N1CDA11UN. DRED61k6
CPfRA11LNI NLSUSktkL S%&f.L MAWEIAALS# khILI Aloe THEN1 kt01STkIl&U1ED RkEDE Stltl
LIkPCJsim LiftsmuINt PLi)I.Ct5 AN ALijA11LNjkL INIACI (ii' 11E OL0PE PORTION LIF Ift
LAKL. SEDIMNTSb LjvtIkYItd *tuLZitL: LUlSlioL Ink hlAb(A bkR f Iith LESS INAN let Ch~
IN 7HIClohc155 h CdhtL L FLCIS LF LONfaSHORI AfWVE6&N&IIAIEC CUhkfkIS Ih
TO KEEP 1191 MAlEIIALS htU~dho PARIICU.LAIi.S WOWSIED MELON Ihi wAVE BASE PRIOR
TO SIRATIFICATIC-N Afit ESSENTIALLY StfP&AAIE FROMt THE EF1&UIfth1LN BY THE
DEWELLCPPENT bi A InENMhiCLahLe h~tfkhl 6I FthE PAKIICULAIE$ OVER A TNkaNOCLIkE
SURFACE PkLVIDES A hiLIIAKISh BY bHICH lhlLSi MATERIALS ARE KEPT 101 SUSPENSION AMD
NIDELT DIS1RID61tC.

40 BEN14ETT, JOhh Re;
A AODEL (,F LAKE LN1AkIDIS ClrACULAIILNJ
(1977) IFYGL 6 B t P3b-4i5
MAINEMATICOL t'LDLLb; CuoRE191Sj 1.PEFAIUbE LITLOAlLokE kkVlEB;
ZFY'-bZI; GCLJt;;

41 BENNETIP JOhN Re;
TH4EANALLY DfiVENh LA~t CINRkEhiS QURiKG THE SPRING AND FALL I&ANSlTlON PERIGDSS
(1973) PROC 141h9 C~iNF roNEAl LAttS kES LA(PLu' iP535-54"5
CURRENTS; THERMAL; f4IHMhA]ICA. ALLEL:o; STO-AT1F1CATIONI THERMAL OAK;
MESOLIIMNION; UI'bkLLlIGI
ZGA-C14-2(#71; GLULPE,;
A NLKEPICAL AIJULL IS UStO 16~ ST~DY lhatl.ALLV CRlbth LAKE CUkRETS DURING A
PERIuD tbHtfi ONLY PW~ jOr A LA~t IS S1oAT~t;L* The MODEL PREDICTS 114Al ThE
MOTION IS CLloFlNoD LAkGiLY IL 1i Slkt.IF1LD 4tGIl.. THEs(Ev A GEOSIROtHIC
CuIILII PARALLEL IL. lTlL Shfr lb Tt4E LutlN~toT FkATUkt. A SIOALLilo CIRCIJLATI~iN.
h1TH U~kLLLING I& Ink SHALLO. kEGILhS AhtL A 69OAD ZLNE UF SINKING NOTILM
CENTESIED AuLLI Inc Il.ulnkkh IS FLU I L OL ~iQLK)AN1 I19 kcD1STRIBtlIh6 Inek hLAI
GAIN~ED 1hPIGM Ii SLJKFACt.j

42 BJLLCNIP MICnAtL j.;
CkLAbAkE I'AK~k ktVl~ieL~ ULErSIEC'b V1S)[
(197;) CC ElkN-0FiESS Sktoia.Y AtkId I* l27r., PF1t821;
BUFFALO; KYp RLLk;AJII.N;
?S061~ GCCvt 'A41151

43 SLANILho .ACKSLh L.;
CHAR&CIEU1Si1lS LI NEAkSII~kt ClFCL.AILh. AFFtCtikrG 10El IRANSPURI CF DISSOLVED
AND SUSFENOEtj MAIkkIALS;
4197!) PRCC 2ND PELEI.A CUFF UN 1Ht rakLAJ LANESP PP33b-3 G;
STRA1tICAh1.,t.; IkAtSPLmkT) LijNitNTS; LihIlINAL; LUYC PATTfRMS 3CC.DSTAL 104E;
uS-FCS-i,70.j GCLLobsA' GCuo~k:4e; GG &:LokJ4 GCCIDk5C3j GCD&!.C 6CDE5D3J
GCCDE5D4; (40DE50l;
DETAILS OF Ike Clk(ULAION IN lilt NAkSCNt ZONE ARE ONLY NCIb EIIER61NGD AS TN;
I19SIITILIOS LkiLUI CLi.SLY-SIACLL KkELLLAN CURRENT NtlENS ICR SEVERAL WEEKS AT
A TIFHE. 11H;Sk STLUieS tuVL natl. CLP.PLkf#NTkb BY CiASTAL CHAIN AND DYE DIFFAOSIGN
EXPE6PEhTS. A H Eo SI1 %.tC1up o.'AtNAr FCA CLNkkkhIS 119 LAKE ONTARIG CAN
ILLUSTRAlt ESEhllAL UltP~ktKULb oL~hLLN NtAk hOki CufRIhlS AND 1040SE FAtihEkt
FROM 5190);. ihL STkA)IICAlso.N SEASwN OF In9k GREAT LAKES IS CHARACTEKIILD BY
FREQUENT UPoELLINGa AND LfeobkkLLIN6 Lf The Ntb&£Slfakt TIEPALCLIIks hiST &F itol
VAkIANCE tl LCURNEhIS IN Inc ktARSiuiE ZLho.S LCCUjRS DURING A FiRICD 01- 3 DAYS OR
MCREP AN9D Tnk CLLLRA1;CJ WEi UI blo1SI~LN (CF DY PLUMtS IN ShIFlING OR
REVERSINC CtoRR;NII hAS dt04 (JDCuIIhlkG. PU* P&LLljTANTS# SEDZAEIoTSP AND Lluih
FLOAlAbLESD A DlRLCT CDtlkibkltI. CA% bL IOADL AS TOe hOw lIhE IkAhSlION ZONE
AFFECTS IRANsPOki.,

44 BLANTON# JACKSCN C.4 MUkURhY, C. RAJ;
OBSIRATILIkS LI LAheRAL SIEAF It% lI-k N..ANSotlk ZCkt COt A 6REAT LAKEI
(1974) J PhYSICAL OCkAND~vkAP'Y, 41413t*Ce-tbb;
CIJ0RENTSO C~iASTAL 2CM;; wINCJ
CAh-CCIW-Cit-7; GCCLLb;
(jSS1aVATIUrS 0t CLokkkTS Auoo.SS A ft&ARSnuI. ZONE FA&P, 2 11, 6 RA GFPSHORE



INDICATtI 1.4* UhNI1k*VY LUk.~4DktiL eL AhL LUMPLM.T Ak~kk5ALS AN FL(.b ARE USUALLY
ACCUI4IAKILl 6V LAIk6 AILt Uk LA1UNAL )SiaA4. THESE VAL~ok, foIlkm AI'I'iLAC1 AhtI
PAY fXCEIL 104ila-41 StCt-[. NtAfk 1It ALL LP 1.4E C~sLLIS PARAMIETER Al
0ID-LAIITUDE. AT 1IP&S %hitt LAlEILAL SiNtAk IS NI1664 &1141* 11W'S40UN1 PNOP&AI3&S
SUiCH AS kAme1*NCL AT A PLNia Aki ALSL 14jfoh. 1*1 ~VAk1AlIOkS Lif LATERAL SHEARi A~i
1"1Ly 1EVP.eAL AhL CAN bt J*uAL1141I~tLY .e.LATID 10 imk CYCLES OF
CYCLOhE-ANICCLl... AC1IIV.l114 Ih N. AIA.ik 1'1(uI Shi:Ab VALUES USUALLY DC MIT
COINCIDE obum 16"k b~hDbp OUT AkE JSLALLV (ktiA1(L 10 1141 INAIALITY OF THE
IEARSHORE CUelAjh1S IC ADJ.17 IL a SLC*jY bAkyJN6 bIND REGIME. SIM'PLE PLiIMUP
ARGUPEII SL46LS1 IMI I 14 II F~k A~j..SltIjh Dk&kAS1S AS bATIR DEPIN
016AOS140RE bkCEASLl;.

46 SLUP, ANN4 L.5
IYGHEMAYALtAt CoP bkS11RN Nis lUpk. 1)
(29561 PAPERS C.P liii hILttUAt A6.A~tPV CF SCIENCE# ARISP AND LElTIRSe VCL* 41v
PP. 3-I1to;
ALGAF) ZYGNLhAlACE*&) NYJ ChLLJwPhV1AJ S5ihlkEYRAA IDEN'TIFICATILhE)
64OS; GCLL'EbA'.13~a GGC !AI3i 6CCU..46,labl;

46 ACCS~ks J. (.tCRbkj
SEASONAL Atdi VkIICAL O1S1R1UL.110h (iF ZL%,tANKTW. IN LITTLE SLODUS SAYJ
12974) AICE CAEEK OiLLLGILAL FIkL6 S1lah oULLETIN, l(I)8te-7%,
ZCDPLA.%TUS. 6&STR1SUlAQh;
1Y-UOS-e1974-ij GCCOUt5D3;

47 AOLSENGCAP STANLEY 4.
ILIAC ALtdM.. UP (ORLAI LA~tS ICE;
119f) 6AIEk ktS&.~LICLS ktm.agoL.. VLI. * PP1I3?-IB31
ICE - Sh(JEI fHYSICAL PR,(rCRllkbi
1442; GCGLtt;
THE ILI1*6 AtbiDL~ LF .Aki(ji I~tS Lt1 ALL. CL.NLh 10 Itit GkEhl LAKES ANGkQ WitP
ICX fCO CLkAk ILE IL, lilA Fije Srh*w iAt AT JLL0~ ALlIlU6LS *ANGING FRLMP 3& 11. 416
DEGREES. LAI1LAkAliUNS AlOE laitt' F6.* Sfi L*RITIES 6t1ociN ITHE ALBEDC OiF PANCA~k
(312) AhV SiLbM e.x IALLa o a&Z), AhL, SLL,~t4 1441) AND BRAStH ICE (4&11)

46 SCULSENLAP S1AhLtl J.; I4AtiP.At4, J(JH#. (.1
ON ltt SkLkLIluh 61 kV$ue.LhIAIIL SlAlILt.S FLk iNIkS~eN *CI.YGCN NEIIWiRIS ILI

fSTIPATF LAl*P CNTAk1L Cib..N.Alka PkECIPIltlio)I
119751 IF)ilL b hC lot~ b~
PAECIPllAT1.Aj pLR.CAS1IhG$ ftmi..aj
IFY-6ll; 6CLLktj

40 BONOt*P-CA,~lik, GRALIL; 1hLhiASP JCItN th,
NLILRICAL CALLOJLA1ILA% Ui :0tADY o.I%-;kpIbtP CURRENTS IN, LAKE UNlARiGi AND lIft
occtsliEp EftbAYPthil
(1q731 f'kuCttiLh-I,4 261m CLNee~khc EN G#tAl LAKib kkS&ARtCN, IhIiANATIlLAL
ASSDCIAI~It F69 Gki*1 LAKES kc$LARtCND IF* 640-662;
MCDEL STLUIL. ; 0tkkhl4 bhhL; NAIhLMIi&1LA.. MCELS)
GCODS1.; GCCLu6.CZi GC%,L!iI ".btb
A ttW;PEOICAL A~oUji IASEiu toN SNALLQ&-LAk THLERY~ IS LSED ITo PRECIC7T HE
THRIE-DJNENSIUNAL PAllPkh UP SIEAC- oIroD-Lklth CURiS IN LAKE ONIAKIU* AND IN
PARIICULAk IN THt fifCntil1tk tHbAIItLNl UNLEf bnit~ CGtuLIIItoS* THE1 SIALLON-LAKE
THiEMR IS VALID Srlo4 l AN tAR~N&RE RlGI~kSp SUCm AS ITHE RL.CnLSTtR EI~bATRL1 A1ND
ItINC HE i CkhltA. fLkijkd UF Int LA14. 11-i FOOLa PkEDICTS IhE FLU.

IHRL-CIkNS. 1NL bLUCAl PsELWs whijit aS INDI1SFLkSiSLk IN CLhS1LES1NG MASS
TRANSP~ORT*I itk LP Aleto Ii SLLIS ARL ah CLCSi AWkkMi&#l %Ilti RESULTS OF
MCDELS BA iL L~l~iLY OIN Ii.. bEIACALLY IN~etUPA1E6t EWuATIONS Of OISON. FOA THE1

PFFWALJhG PIN(, OLT LF lui otl Ii.. Slk4NG&.S1 CUkRkhl$ Akt CLNCENTAkAI&0 IN
COASTAL JilS PL6%IF.6 %EST IL LAST ALONG 64 INuio AN71L SCUln SliUktS O 1141 LAlE.
THE SLUui.cAN CUW~AL dtl FLLLLS Iht. SHORELihiI N 11L EPbAYPEhT W11H
CChSIDt*AbLt S~kkADIN6 1IN LhUSS-SilINA AktA. &MAUR FLELo IC THE1 0641 OCCIAS
IN T."I ClNTitAL PANT1 Gf 1*4 LAKE F&CP iL h 6LLt 'Tli SloRFACE TO 1141 5011014. 164
PATTEN DP VEOITILAL WELCCIIlES ih~s.N THE bletI(,ST ULoiwLLING ALrIN6 114E NLIf~oiASI
SH~OSE hUllm OLkbtLLLiNO %CLUttk(.6 ALUKC ItM. S~oL7tHkk Shg~ij lIN 1641 IEuSAY~tN 1*



SIR.GESI DOUhNILLLNL LCCLKS ASCL1 it Ik PFCr smijAi A PeakR COPPLICATED PATTERN,
IS POEOIC1&(. FL* sItND ut. OP l~t ULJL1Ii. UNbbehl 144W.IlLDE Akk SU.JLAR TO INCib
FOk A W7i wmii NtAk 1thg b~i.,ACto FL.N Ili SE,61m wt..,, WLiVERs CUORIlId
MAGNIILDLS Uku' U3I4 fAPIDLV %Ilh IhCftLA$IN7 DEPIt. AND iht M~AL VGLUAL MlANSPURI
IS SI4ALLEP~. LISliNLillb 61kti CCUO Al iHE PALIiHEASiIEiI ANC SGUT.4bLST&il C4ukhRS
OF iT'& LAKE AT 2(,-4(j F' OeL(. TuE SU.iAC. AsN THE kAWVEiN?, RLATIVELY SlkUMG4
IJP~iLLING U4.LURS AbU IC 34. FkrPjcP SlNLNL AKE, BtLiob 24. A bELECIIIES INDICATE bAUlk
MOVEMENT JNIift 1hlbAvrhlei RkSIjLlS AkiL IN MEASONA&L. A4.AEMN1 b111 INE
LIAITED blhiIMIN Ctkotthl DAIA AVAILAOIL AND 1111 OBSERV~ED SEIIAVIER OF lhk
4.d41SkL Rlvkk PLUNE PuNk wLsi AND SOLIH kwlhC PAY bt 6,0U600I PREDICIED ENOh ThE
PLDFLj

50 SCOEtAt.. JOHN 6*, EDi
&NEAT LAKES FISH L66 ANIJ L"kVAL IDklNiFicAliDNI PkOCtLDINGS DF, A bhOlKSNCPj
139t7t) US FISH AKL hILDLIft SikhiCk, PFk2(.j
lAXCtON'V; FIShs E6rS; LAkVAL; SP'ECIESi LikMl'; tTIFICAiiMk; kESEARChl
NUCLEAk PLikt vLkiAllhb SIAILLhSi bI6LlQGkAPlY;
Ui-IF-0l; iCuliti; i.CEaoti; 6CCAD&3; '&c%; 4pCiLJ&SJ GCODL6;

51 BCAIAuN, UbE;
ThE tfFCl LiP l hLkAllURE AND0 S,)rU SIZE ON ELECTRON IRANSPFaBT SISTER ACTIWVT It,
FRESMmATIN iL.wPLAh~lLh;
(1cm7b) CAN i ZG~jLi4,Y 50(4#, F71134'-64,2;
OXYGFNI ZUU#LANKIGNI P.1SIS LlINLCALANL5; LAIDATION; 1EIMPtRAYLRil LENG~TH)
PAIHftAIC(AL hUUkLS;
7937; GCC~OEt;
704E kLLCiauN lkAhNoIle'1 SYSle. (IS) A(.I1Vi IN IuS RELICIA, LINNOCALANLb
14ACRURLSP ANl; SUI.FACE iuiO.'LANP1Ut *AS Pt""L 8V' FCLLC..1i%6 THiE NOTE LI
AEDLCiICh (iP CVTLLikLLNt. C I Tnc PktSICt W, NALPIP SUECINOIE#, i. AD~h. 114t
SlfADV-STA~k t.INLTICS IhLliAIl iM&l N&ih i LXiLIZED BY A DlPkiRkhT ETS Pktph'
NADI- £14. SUCCIAlL, khL hL.Rt InA ONE NYILM MAI) LAISI FulL Ii GXIDATIQ G+ hAUm
AND SLUCCINAIL IN SUwEAC. Z0J0rLxr.,tlUj. liii NALfh kiQIUNG El1b wHKhCN &ECAL4L bF
714F H161-Ek t.ChALL1S-P.chikK CUN: lAhl, Fl LI.AtlL DUES KC? &.. CVTiLme~KL C IN.
hZ'Vrt 15 6ILtA6LV LhUIlVALil TL. lht hil0iuS(~A&L ftAL~h,&Ekl'iklkN6 E75 FkLit
VF~lIOFDTtS AND IKSECI.- UScl IN. Ihs LiluAliICATIt LIP Oki6AhIC CONPiJUkDSD tlis
ACISLji IS APFECILL~ 61 BLIiK RCPjfe AL lEMPLILAVUki AND SIZE Of 111 Ok(6AklSh
ibITH ENV1kuhi~th1AL I0PCKAIllk ArPc~laNL b~i, ]ME YC~lAL ACTIVITY OF 1lit EhniALOV
Of ACIIVA11Ut. OF ImE SVSith LAkf.Eki ON6Ahi~tSb 1h4v A LG~tl% ACJIvITV PEL UNITi

wEGtCQPPAkLD lb!Th 51hALLiv AhltILi. bLCALSE TI-E EF~tClS it ikAFLAATLAE Ahl
SIZE A9F t .GHLY SILAk 11a' NADON LAIVUTLt AND w&Dh Ok SLuCINA71 L.IXIATILh.
ItiF PAL Of hAUrN 16 ~tlhii NAue-. L~K SiLLCIt.Alk O)IDAlIC% hA' be A 6SEFUL
It.OlCAICR u.F kXPL4CUkL IL, IUAIC (Il 6hl. L,.UKLIS.,

52 bObEN, VALeAts 7.,
PLLTLI4Pil ANL AlP.EkItit. C~hCEidxAl;&b ALUiNG tRESM *ATER PCOE. C14AINS OF ]ME "REAT
LAAF.S, U.S.A.;
1197L) b-OLDI hOLL LjAttUblAPiqIC ih~lllI.,K WLPlF COO-Bbbfr-bs PP. 1-19;
PLUIONILP; A~kkIC16M, FJO0 %Ed$;
GCCrE1; GLwLik; b4L6UL3; bpLLuL%; rGCwDEt) UjLEDEL; M31

53 B05PM VAU6NN 1.,
PLU7ElNLP AND, AMERICiLP CLjNCilkAIiN ALuNGf FRESH bATtR fEClE CfMAINS OF THE (6ktAT
LAKES#,%,. So A.*
(197t) bLLDS HUJLL ICiAh.GkAPI4IC Ik511Ul0Ot. xLi'Ok C-3G-Ub6-1i* FF15 * TABLtS.
NAPS. AKE. ,kGLRES;
PLtLT~tIUP.; AMLAICUPN, CHEMICAL C&P-Pti,171tiih SkOlftENiAlIO; NADlATION;
RADICMEIFkS) bAiti toUALIiI; FISH,;
ta"; 4.CODL'; GCODLb; fsCDk7;
GENERAL SUMPIAlkY E& PkQSE$ES 1975-19t7t;

54 GCYCkv FAAIRILL 0%.i
PACCESSES WAiPC1IbG 14E Oi.Nlkl90ujLh LF %LL.LbLE PAikI~ALS iNIkNDULD FRGN A
G&EAT LAKES ShW4LLIhkj
(147?33 bh. I'KLC LF A wUk~tKStuf ut. bAliE' LuALITV ANE, LAND USE ACTIMY, FF224-23U5



IJC-,k3, 16CLLEI; GCODkii GCLU13J (.COC-i5 &Cuui55 6CLDt6
FLt(,wAKC A 0l~et &LoCU4SA~jN fit A LAL LAW& S iF&ESS 10 AM kOD6CAL

FiOfCINGP 1041 CCASIAL. bCLhLAkY LAVitIS 1 Ck$W o IH 1041 uCES$ OF TURBULENT
DIFtLSIEN IS LUYLANED teNCit 50104 104trwALT1AL AND &fiHIIIITAL POINTS Cii b1104 AkD
IS DEC1pC.1L It, URNS4 Lf LAKE DttANICS I P. LCCAL E BASIN WIDE( SCALES.5

U 60CCfAkkLLL to;
THE 1g*RP.AL SlkLLJlRI AINeD 0kA1 COhIEki Ept LAKE bth1AklUv FaiL~fhIAlk 46SUMS~
IV100e IFYGL b tIC 41# IP34-041
INERMALi "EIl 66i,(.kl Iilb*L; kkSkillCh; CANAIIAJ #EASUthftlh

56 SOJYCD JAI1CL Lo;, EICAI lAb Jo.;
I',ILLI.TICLb UE U.S. ItY6L CHihl(AL BAli. AT THE~ 04L511 SIATlONS1
(li771 IFYGL b hi. 21p 04fE~vie1J
CtftSrfOY; UAlA fki CkCSL4I*j 141SUbtFENI;
IG1-azi; GCL0A '

57 3~BbgINLk~# kALPth G.;
L(6I71lC CjLlbotALI1A AkC,uRLLUf F4LN CANADA AND THE ST. L~w.E04CE GhEfAs LAIIISO
f(i~7j C~hts LD fS110L (it Uut.At. SClt04(C~D OCIFIC 0ARINt SCIENCE RiPCAl 70-0#s
UNPUBLIS~iD t.b,4RtT iP
LLl(ECmtE)A; ANI.SLlE#L; LksP'bk1CLiD~AL; S1vL0DkILLS; TUbIFIClLAE; MAlDlDAEI
IUBIFEX; LlhhLDkILLS; FkLL65CeLLA; PFjlAhLli0Ix;A BRat.C04lbkDI AULGOIRLIJSJ 1AX~hLVV

58 IL, KihhLIo.*. kitiCKSb, JArikS, MbUipt .11ttAM; PIlkSGb, DAVID; SIG(hSv (4046t;&
IIGMLS, C.VAL; 1hhlSi4.ht b1Cikh; MICh~tL ViFkASKASJ
AN AtALYSIS Lr lkL INILK AIAe.hAL (-kiAl LARLS LLVL~ BLCAkI, itFPIDRT EN' Rik~elL
LF G E41 LAIILS o&lLei LLtLLZ - SI'4LkC P~wsi'lY AND kkC&LA1IGhi
(lit7c L &I 1l 0t .ILWftSft - fA0140. 11%4111t& # Lik tftvJRLhN~kKNAL SIlsioIASI
b*1f LktVLL; SLkttlh P9UltM1Lh; k Slhjb LANE, LSkJ WoUlLLAlMhI kkCkitl1Uhl

T#'E LoS. h1..LLCA~CL SUibkLV Or 141. GKLAI LKES bASI~i
11M)Z FIkuC ISI ilAL Cf ktSkhi.L Lk iImt fakLAI LANLIP PPZCo3b;
US; GFULLG1CAL SL-kVt~I kiGUILA1CN1 isGkbL' hAtFZNG; IfdOGkAPlI kESEARCHJ
PkLcILMS;
L0-FCS-f1',7Z; ibCGLLLJ CDZ GCu. C~c; bCLDE'.; GCQLfi; GCroEei
IhE LS CtLLL6~1CAL IU*~VgtV CAME ZINI LU146 8W 4 Ghu1SbIL~hAL ACT ON 0AWN0 I# I$"#,
Nh1H NtSLFS 5ldlLll t~ot L&AS IFYlhs lhk PtitLIL LAsoS AKV tKAP.&KING THEIN
GECLCG1C $lkLL1Iosls AN) P.LhtRAL kkSisUkCtS* liNDEN i NA R 1"$IN sukVieYs
I*CRes NC6 A .tLACIES l"E FIRSI CkblUkf rK IbT1h RAPIDLY EXPANIiNG COVIFIA~f ON
MINERAL RE16Uh~oClSD ,0(7RAS'mY# SLAFACE *040 SLSUkiACE GilJLOGFD AND~ wATik
RISLtkCES* IN~ 1041 foli&l LAKES BASANt lea SUiAVEY HAS RAPPED ABOL47 Ott OF 1041 AREA
IN SlANDLMD 3 lig Lk. 25-IKUIE 10IDGkAPHIC vLACRANGLt FEONPAlS. WAPM& OF Ihi

KtPA1SIHL- IS tgP.ClkL6 IL ba. CL04PLtTED bY 1!e7z. I~a. bU&VskY CENUIk S 115
£551 SSP.1 LtI 1t kokrALL ANDi CLL49GRAuND wAlkk RESOUICCS. KN4LLEC.Gk AND
INVES1IGAT1 LArAMILIl~t:S AFP'aiCAbLi It. A Will'T (ii 0YDALLGIC fdt(IGLIuOS FLIA FRON
THE AiSE&A*Lt V46Ah.5

00 SPCb, lNlkhY L.;
ECIN~rIC IMPACT LF hio YORKIS' 6kt&1 LAKES SPUiRT f1S041&ESI
(19771 J 64iNlD LAKES RES)L~IL41r
FISHING.; kC.fjPItS; II'rotC; fA~,,&&ALS5 kCIsEAlII(J SLIONIDAE) NYj
GCCUi4; b"uLL,; G.C~aUIkA'13; f.GLL0;
04k, Y~kes $Sl hA4 *LRsaLD DLl~tslLr Ljtlk(b 1041 PAST 6 YIARS 10 PLANe AND
ES1t8LISt- A SALP.LhiC, Sha.kl Flih:ikl ON LAKECS EkIL Aho Qh1&kIC THAT1 AEULDi PNLWIDE
THE OIP~t L.f AkCEI&LNCAL 0LPPr&UhIkS th4,LYEV BY WPl laktA1 LAKElS RtSAlbh15 ON.
LAbe PltlfpkiG # AND CaNE THAT .IJLD 04A~t SIhlLAP P6I.STIVE ECCLIC IMPACTS ON
CCASIAL CaLPtliIlltbe ALlmjp l.a4#tb Vl aKS (6640 LAKES SALh(LNIC FISHESIL5 A~k

STILL lK lnIAR DtbeLLPMLtlAa. STAbLS# lh4LSt FISMjE5E hA E, SbNN FPjOULAe .1104 104
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STATE0S ANGikSm AlO t.O1AbLt &LUNLUfIC IVACTS 14AVE ALREADY *EI DZSCERNEDei

61 SISLCfp JAWS **;
GREAT LAILS nflUIt-6h Ak.~ SLU.ILLANCL;
(iG071 kiSjN~OAD UkhIp~ tCDIlOID 4fkAT LAo'cmS SURVU&LLANE AhD NONI1ORINGD
lJc, PGo-li;
WATER GtALIIY; 1%NTL~j.NGI R&G6.LATAQA5;
IJC-UQ-P~t; GCDlkt

62 BRUCE# JAMES P.;
LATER POLLU~ION AND T01i ROLtE&Li THEl CANADA CENTRE FOR. M~ANI, WAIERS;
119701 CANALIAN 61:G44PH1 AL sJiu~t'AL* tki2-akll
WATER; EFJLLL1LOINJ CANADA (.tNTPE I-0 IhLartC bATERSj IL lOLLIJONI REGULATE-kY
AGENCY; RESEARCH;
2011; GCODEI GiCOjLL;

63 DRUNK', IVAN k.,
HYDROLOGY (it LAKES tkI AN6 LohAtsT.)~
(19641 L uF 141 Gg'L LAiLS 0115 CLI1SI~u#- Piki.,C 7TH CO (01t'AI LAKES RES# P20-116;
*4YOELLDY; FKECIPITA110ON; RIVCRS ;LVAiLkATIO4J
IGR-C7-lfvc4; 16CLDk~; (,cLDL.I
A STUDY OtF 1010 hYbkLLOGIC NACTMAISUCS UF IhE ERIE AND ONTARIO BASINS
INDICATES SIGNIFICANT ItC.kkLEMLES. It' 1ht ERIE OASIPK ONLY A&U4.T .113 OFi THE
PkECIPITLTION b1C..0E$ SlekAKiLL% - APPARLItLY 101k LisbkSI YPERIL. FOR AINY fit
THE 6REA7 LANLS BASlINS. IN' 1010 LITAkIL bAbiN 101 STIArkSL~w IS EQ6IbALkNT 1TO
APPI.LX1IP#ILY 112 LF fte Pkt(.1i11A1ILh. 11 AP~i'AR$ IhAT FAC16kb OTHER THMAN
CL~IPAIE ARE IkS191SebLt iCjk TtILS UAkf&RiNCtS ItN MYDAL41414I ChAkACTERISULISO
If-ERE IS A LAeiGL VAA1e..N AhZht.L nt %kiSILS 4Iil~t 6ASINS WHI4I 06AIN INIG MILE
AND CNY Ida., AND ALSL IN. Thi tA601-iS Ct THE 'rE46,11t THE PffiCWNAGE (0 1THE
PkECIFIAILN WHILM OLS INIL. Ift LAKeSb. THt MCImTLY INTE1 E FOP ERIE lRANImk
FRCO' 7 X IN tARCH IL ULL bX It' S~Ie'1P-6kk FeCR ONTAPI, Ink %AL6ES ARE 11% IN
APRIL AhC 17%. IN AkGU.%T. Imc *A.Rlk AkLA Li LA~k ERIE MAKlES LITTLE CQt4TklbuTl~h
IL, THE ICIAL %ATER SU*IPLY Up ThtE OltAl LAKES# bkCAUSE THE AVENAGE AN4NUAL
E'iAPLIATI1U1 fit AI'PKUXIhA1&L? ak It' 1S AL.j Ii SAME AS itk AVERAGE ANNUAL
PRECIPITAT1L. Ch 1it %A10, SLUR0ACkLf PTIhL LAKE. li ALEICA~t PUThhLV tVAhI.0AIIONf
FRCt', LA~KI tKik 1S LAhtLEST IN UC1usaei - ADOD~T 6 Ilk IN. iFOu LAKE OtTAkIlis lhc
APPAkENT AVtiAGE AhNIAL LVAIPIj1A1I1ah Ab bilLbti 2S AND No. IN;

S4 BUbECK, FUbkR' C ;L Diptttlp bLLiAI He;) IDtiht bkULE L.i bALQWIttD ALICN 1.3
LIPICkp S1t%,AkT Do;
RUNOFF Ct DLALING SAL)$ EfFECT it' IRLhUf:ELII BA'S, R#JCH1.Tks NEW Y0R104
(1971) scikhMrk. VOL. 17z. POA.64-.go;
URBAN PUNEJI4J ARNuFF DRA1j4ijAt sUA& SALTS S~jiU C04LC.LEJ SALINITY) LATERI
2439; GCOUE!L.;
SALI USED PC* GLUCMN THE STkkkI4 NEAR KOCN&STELD NE. YOalt' OINS INCREASED Tlt
CHLOfiDE CDNCKsTRA1WLN AN iauNt'UtLa.1 bav AT LEAST FIVEFOLD DpukRIN THE FAST 1.0a
DECADES. DURING ThE oINTeR OF 2969-7D 04 hkiAN1IT'S AND SALINITY OF THE DENSEi
PUNCFF THAI ALC1.1LLATtL, 61, Thi. AL.T.P Li- ThE LAY LAS SUFFICIEKT IC PREVkNT
CLd'PLEIE VERTICAL PIkiNG L.1 1041 6AY DustiNG IML SPRING. CC14PAISON WITH 1939
CONCITILtiS 1%61CAlki ThAT Int PtKI4D Lt- SUMMER~ SUPATItICATICh HAS BEEN kPAGLOIOGE
A MONTH. BY Thk DENSITY bkALIth Ir-VCEL bY T14t SALT RONOFFJ

65 BUCKLEY# JUhh Lei DAVIES, Tuoip 1.,
THE ErtVIPDNPLKTAL PviLuiEC~Iur AQGr.CYOS kLLf: iN' GREAT LAKks AESLARC141
(1972) I'fLC 151 fEiaLFAL CL.Nr* 06t lft 6GREAT LAKES, PP76-Si;
US; REGULATLRY AQENIYI EPAI kkStAP.Ch;
uS-FCS-PI',7&1 (CLOEbi

4. 66BLEnLEPP EDUARD 4oD Eb.;
GCCEY Of t bSTERN NEb YORK GLIu~bwLK;
119t61 NY STAIE 6tLLLCS1CAL ASSOC 3bTH. AN~kuAL PoEETING, PPIltI
GECLOOY; PALtDNTLLUeGY; P.1htAALLGY; NV)
NYG-Ifi; GC~jaDi5A4; fmCLibk; 6CIJLLtdSI GCoU~dC; 6CCMILJ GCODE035 6GOMED*i
6CODE505; SCOLDEm6L,;



1141 1AMILION GkI..LP IN bt.S1Ik Nt., Vi.N;
(19L61 GEOLL(.V (A 6154khI 141 VOA 4LbWlKiN MY STATE 6LOLL61CAL ASSOC 86114
ANNUAL PE01ha 1,44Pm-40o;
GICL06V; PALEL.NILLL6Y; NY;
NVG-Se; GCW t.A*5 bCLDtSSZI

5BUFFALO SOCILIY LF %AIkAL SCIENCES;
ANTt'.0CPCLiJGILAL CGhTRX&ljdlkS$
£19651 bUPFALO SOCIETY Cf NAlUkAL SCIkNCE.S &ULL16TIN VOL- 24v 94p;
MAN; *ISTOkYS
lUF-BSS-&LLLZ4; 6(,LibcA4131

*SBULKLEV* ACNA1NAN %; nAl14kWS& ALEXANDEB P;
WATER GCLALIl'? &LA1IuCNSMItS IN Tis fokkAT LA~il.S ANALYSIS OF5 A SURVEY
&UESTI(.NNAIRE;
41974) L Of hl SEA GkAN1 FRD..5.Ah liC14NCAL AlFCRT h.. I"s 4L 8PJ
WAT GLAa.I1Y; CI.A5TAL ZUNIk; NEGLLAT(A1 AGENCY; DATA FkILESSING; LAND L.SE;
POPU LA£ TON;
LS-CS-t'I-1A42; GDts 6C~jukZ; (GCODE3E GCO00o; GCDSj GCfUDk6;
IMF IAIK7EKAN~i AND IN ~%OEMEhI Oif %Alif AND Shi4LRELlht QUALITY ULTZP.A~iLY
RENES~kf YNAl THE VAKIOL. VkbkhhIA UlNA1 kiSkOhSlILI Fa~k CUALIIY BE AbLI: TO
PERCLI'.EIh 114 AI~d' i lF AC10.9:. lfLLE...IN1 hAIER AMC SHIORELINE QUALITY, AND lhi
CAUSE AND EIII d LA11ONShIPS AA0..N lhtbt. FACIC~kSo A QLL5I1C~hNAII.E StORVEY
CUNDUCT(D AP.IINo 6" GQ~tkht~tNIAL UNITS IN 114k GRtAT LAKL! AkEA H4AS IDENTIFIED
THE LEVELS CA5 mAlk (UALIIT IN 1't KkbFk0,IVL AREAS# 114E PE$CkjVEL, tAClfjkS
COh,70ISLINU 10. TilE LES1RUoC71U Ut' wAlEik kLECUkCES Ahi. PLSSIbLI: SLLUILIS II 1TH1
PADELiP Lt Lot1EkILRA1I%6 %Ailt' QUAL111. (.tE-wAY FRfwUkhCY D1S1RXIB4.IiDNS
CIT7AINEC~, bAStb L. iht 3(,( RtSF,;hSkb TIL inc rGLtS11ONAIktS,. JDICAIE INAl IMI.
bAMI OLALIIY 14 tIL4)uI. (ik LUgiti It'.1 fif l't CAStSo ioILk 17 IS 10. Dot WEY
LCk 1IN 3!X LF bhLt CASt.S. IkAVL(.LAIL f.l.CirAL StuAC~t 1At.AIPkNT AND 1NA(coAlt
INDUS1RIAt iFFL~ithi 1NsAlt-N Wki' ILII1FakL, ILI BkE 0k -LSI COMA~Ct, fACILRS
CAUSING bIML UkbIlkCilON UF *Alt. FSi.Uk~t5. lht FRIPAkY A6ENCILS RiSPUNSIOLt FOR
114. PAIN~thAN~t LI- bAltit eUALIYd IN Iiii LlJLAL AkEAS IvERE kiFflLID IE2 BE THE
STATE AND PkLVIINCiAL A~pLNCIkS. ANALYS14 OF Z-VARlAoLt IkkLAllfk"1PS mAVE BEEN
MADE %Ill. A VIII.to. LINK lht CHAIN UF CAUSAL FAC1(.kl INFLLUENCII. NATE& AN IME
GREAT LAtkSo WiAtE QUALIIY IS F...u. lu 6AW Wibh 1THE IY~k CF LAND USE AD
PCPLLel~h UEhSITYv ECktASINv mAll' INCRLASING EGAit WF lNGUSTt'IALIZATICN AND
DECRELASING bllM INLkLASING PiPULAiUh CENSilY. A CAUSAL StOLENCE 11ODEL IN bMICh
POPULAIIUiN DENSIlY A~kgARS AS i IhlkokvtkNhG VARIAbLt BL1oktN LAND 0.51 AND
IdAIER OLALIIVlb 1 RLUFJt.Dv AND 11415 S~iMS IL COkRiLg1I blIl TuE DATI

70 SURNSP NCLL h.j PAShiLEY* AR1nuN EL
IN Sill. PAAURkMEhi (F WI1LING VkLGCIlV PROFILE OF PARI1CULA19 ORGAkIC CARBON
IN LAKE CNTARIGI
(197"1 1 FISH. RtS N& CANADA 31.(3162SI-Z2.7;
IN. SITU CULTUklkNG; CAkSUNS PARTICL-LAILSJ D)iSPER5ALi PHCSFMQFUSl
2913; GCODE .;
DIPIF PRLFIZLtS Jif CALM mAick Ski0 iiGVtL~iIE wtftk hEASUkED IN Slil. koSING
SPECIALLY CC.NSTRI.ClEt2 SAMVLAN, dG.ILLS. SAtiFLES WERE TAKEN AT SPECIFIC Ofit.15
AND THE SWILING PkfiCESS (,UMPENCkL AS SCLh AS 114E SANfLES WIRE TANEN. JUST
SIPLIE RETRIEVAL LUP THE *L.TILIS& lift bAhkakS WERE SUlI+MoiEC INTL UPPER AND
LC.Ef P0011LKS SL THAI SE11LING wiLU.CiTlt. ((iLLO bt CALCU#LAIED; Tlqkbi WARIlif
SETNEir. -G.4 AND *.oC MIuD~l. NEI SEITlkNW tLCCIjIkS.MlAS~ikE4 AT 1141 1L.P Of ThE
11411MCCLIhE Wtll USkC To ESTIMIATE Nkl StI)LI%6 PLtUAES FAUN 1141 EPILINlUN, iNESt
VARIED blwttf -(C.07 AND *49i3L Pfiat.LES LF INSNKASiLAENTERSIDAY. Nil
SETTLING FLL CAN DIFFER F15Cr SEUiolKATAC.N PLLA L#uI Ot 1145 EPILIPHION AND THE1
NECESSITY fCo& A CLEAk &IS7INClilUN biltEkr. lhiSE 1G VALUES IS1 PIAIZC.

71 CABLE# CAKL C.0
CLL1LRAL USES - DkEDGE I. F*LL
(19761 RL.Skhb&RGIR. OAVID As AND ANR~kt kCEK1SIOho EDITORS, FaCOKShGP ON
INVIASDNPENIA. NAPPING UP bIt 46AEAl LAvtSp IoCv P113-171



DREDGE CISPCSALI MAPPING)

4)72 CALKINP PA"Kkk 1.;
LAJI PLEISICCtkt NISIONY UP %U14H.kS1kbb Nib VOAPKj
11966) GELILG1Y W. kEtENNk est YORKN 1GLIJibl.6k h STATE GEDLGI1CAL ASSGL Dl81
ANNUAL AE&Tlb(..s fVba-bb;
PLEISIOCiNki 61b*UYI LA1tkA1Ukk RiILkb; 6LACI~zLOGYS hY)
NYG-3el GCCOI'46J GCOCESA4; GCG~i&SZi GC&DitB*3 BCODES5CZS 6CCIOES5 WCDE5031
6COD(SO3 CL4 EDb GCULE7I

73 CALKINo PARKqER to; SP'E11p CARLTON to;
ANCESTRAL NIAGARA RIVik Du'AINAGto SIRAIG(RAPPIJC AND PALEONTlLULGIC SEllING)
GEOLOGICAL SGUIV 01-~ AhtklCA b 098114(#454

STRATIGRAPIIC GELJLGYJ IALEONTOLOGY; DkA1NAGk SYSTEMS; 69OLLOYI WYU ZOOPLAhKIONJ
CR US TACLI
7914, GCW.E5A4T$;
THIE P.ODFRN NIAGA&A Rlbkik mAS INILWEL? AS A hLL71-GUILEI RI.Ek-LAI'E STSIEN
FOLLOWITNG Thk LAST ICE NRIKcAl Fk~Ot i'L &KtA ABOUT 12#300 Y6, OP, THIS SYSTEM
EXTENDED FkLP EAkLY LAKE EiE 1 t it CChTLNPuRAEiUSLV PORMED GLALIAL LAKE
160OUCIS I& THE Iflhb bASIN. T141 LAST hAJLA ICE ADVANCE AND LNxE SU8Sk16iEh
GLACIAL CSCILLATACh ASSrC1CAltG kill' 11-k ICL ak1TRtAT AkE IIECL&DED IN SEQLkkCkS, Of
GLACIOLACUS1IkIE DkPLSITS AND IILL ALLNGhi 1- PRLSENI GRGE bALL AND b174ThI bLffi
BEDROCK SPILLAVS. WElD omDO uv&.iL~lt, IRLULOIS SILTb AND 1ILL hITNRN TNL
LOCKPONT SFILL#;AYP tASI UF NIAGAkA, SL6GGLST TImAT 114k hWLII-CIlLET (LAKE
TONAIIANDAP IfiASk 0. ipi Db&AhA(t CLAIE& ASCJL1 1O..000 TO OP hUH CONCENT1RATI(,
OF ThE CDLTPLLJ~D AhD 14tI% L MA4D4I GlLkGt k&CiSSICN, Al tl.ITDN RADIGCAkbUjh
ANALYSIS Cf hULLL$tKS FkCi Rl~btk lttLlo Al TI&i TO. OF 119 NIAGARA 6GRG Al
WHIPLPOLL PAkK iNpLC1h IhAT 6AIAkALI kL&SSIUK FROMi LElIAS1CNIo TOi 11414 S14
hNliRSCI..u ALII. ITHL fij~h fULDERt d.OILL; 51. GAVZC~S GGPUEi OCCUkkL10 AfTfk 96c YR
OP. LAKE TC.NAANLA FthbSLtL NEAR In9k tRL~L#NT Sli UP hIAGABA PALLS UNTIL AbLL0T
IvCCC Yk AGu;; 146...kjk LoaTLL, MUpLLU$$ IPPLY IHAT DEPLSITILK htkt %AS INbimKur1bo
BY IKIENSI SC~LjkI#lh Shu ILY sEFLki 3tLL lk bPo, wHICl NAY HAVE BEEN A kLS*'uNSt
TO THE CLOSINU X~tT'l SAY DUTLLT Ck WI- Uliks GREAT LAKES ANC CUKSLQGEhI LARGE
INCRFASF IN NISCiAk6E 1lIbUkG1 LAKiL RIL. ALLLUSNS WMiCH i6CCLR IN ThE ANCItlN
NIAGARA RI~kok GRAVELS Akk WELL rekSkbkui~ A14 0IS~iNCILY ZONED. THE LAKE
TONAWANCA FAUNA, htKt1OlUPk UNDLS0,lLLp INCLUDES AbCIUT It SPECIES* ALL OP uiiACh
ARE EXTANI iN It.. kk6IUNo;

74 CALKIl., PAK~tR i.; MILLiRs KAtHLE E- 1
LATE (JUATERKA6LT tkLNhr.T AND KAh IN .LSTIRN NE. YORKI
(19771 ANNALS OF THE kL10 YOIkR ACAGLMY UP SLI..NCES. VL.Z66. Pt. 297?31!1
GLACIATILNI
6970; GCCD14; OCODE51 GCODE5A;

7&CALLENOIR, LCNARD;
THE ECONOMIC PLITEN~IAL Of PENRLJMANGANkSt NLUULES IN' THE GREST LAKES)
(197C) FRCIC. 61h F~k~l% L#, GfilLLGYV UP INLtftkLAL MiNERALS. MI GEULLGICAL SLORWEY.

INOhj PA9'GAN..Si5 hiAV1WYALS) *ARIltNB AkSEhiC) GEOMORPNHa.CG; SEOINENTATtaON)
190t; GCLUEI; GCEDLZ; GCUCb.3; G6L.DE4; GCLD~b; GCLUE61
fERROhANGANESE hLdJLILES L.CCu' lit ALL (oF T14k $I* LAw~ihCE GREAT LANES Ml11 1h
GREATEST UEiPOSiS FOUND IL LIAT IN NLRIRNkf LARL MiChI6AN. THE LANE MICHIGAN
NGOULES 6VEkAbk 26% l%.h AND b% MANfiAKLSL AND OCCUR AS StVERAL TYPES SASLD UPON
PHYSICAL AWij LNEI'ICAL PfbOPtkiE.. NGDLLES C.LCUP A$ CONCRLT1LNARY PFATERIAL AkOUND
A QUARTZ AU4 FLLUSPAk hUCLE4,S ANC fikkLhNHANESE UXIDE COATINGS ONR SAND GRAIN$
WHICH ARE AGGLu~IlA~kL INIC MASSES LSLLLLY LESS THAN 3 h1% IN DIAMETER.o
CHEMICALLY# 119f NODULES CONSIS i TURiWbSn SkLWN HIGH li6ti-Lba MANGANESE

LAK~E fl1CI'IGAI. NODULES CONhTAIN uNUSUALLY 0416hN CONCEhTAATjLhS 01P &A6IU1 AND
~ ARSENIC b"ICH AfPEAl 1.. BE AbSOCIATED bi~h MVCR~jLS NAh(GAESk &,AIDE*

AECCNNAISSA.(A SAMPLING CF hIML UFtk$ G...AT LAKES REAIEALbD 114 PRESENCE CF



NOULLS Al KANT ILu~ALIlit. thNsB1ilibf SIhlLAk 6kL.LC4I( Wh~kObNENI hOOLLLS
ALixAYS LCCUI, IN CIlDlL&U 5AtSOS ITHAI CbiLAI SIPP PtIC AND~ 6tAV LACuSIS0tkI CLAYS.
THE hL.IjbLS AkL k~l19LLY $tN1l4b It (j1DAl1jh-RkDUCILh 5'LJEAITIAL AMe. 34LL.ii
OCCU' It PlILL CalVIZIgG b tihil. Ib CONJUNCTIGN billh AMOX. POIINTIALa
SEDIEIlAlAL. kAltS Ag lt OIlgik JMPL&TANJ t ACIDA AFFECTING TuE PRISEfthA7116h OF

P~aS~ti~d~AhE LLL$. ITNI~tS11 (it- 6kWILALI AND ikCrCEer.ICAL DATA PSAAllIft h
IlAL1,AT1Ck LiF 5k~kRAL PAkAftleRi Inti AT bht USEPLL IN EXPLORATION FOR
FERRP#ANGANLSE DEPOSITS It, IhL Wtkh1 LAPIMS)

ft CClii;
GREAT I.Akk$ SNUkk ISLSI~ife SlUDIES i A PL4RkSS REPORT* NAkCN 1973;
(1973) CANACOi. CiRk PUi, INLAND %AlikS)
ERGSIuN; stclIthl; STLRK . %IAGt; PttAkChi
CAt.-CC16-P1i; 6LU&.&b; GLOik%.AI

77 CARLSOI-P OUCLGLAS h.;
MANAC-EFM. 0A IHE BIOLOGICAL kESDURCtS OF lilt LAKE ONIAkiL BASi
(1%731 KY SIAIL S.A, C.kAN7 PkUGIAHD GEAW LAKES MANAGEIEhl PitOBLEMS SERIES*
P P264 a
IIOLCGYS hANAGEIMEKT; ECUjLGY; I'MYSICAL C#WARACTERISTICSF LAEEL; PZSMNlt4J FISH
SIOCKI'C; ktLRE&laUh; %ILDLlPEI SIAlIAlCS; bILDEkNESS AREASJ
US-CS rY-Cl; ipCGLkt;
6 H4UGE RESULAkLk S19AALD bY 114L US ANE, (LAhAUA# IME GRkAI LAOLESP IS 6[1k6 USED BY
ArIC.ANS ANL CAft61a41,utS ALIKE IN AN INlebSIhE WAY. Th. PUI'I'CSE OP THIS PAPER I$
TC LCfUP( A? AhN. 1kFLkI ut, 3 h.juic tSLS (iP j F&RlCt UF THAI hAIURAL RESDOjRCi
SYS10 s iliL LAF-i ChISAkLO bASIK. lIn kkE-Lkl bt&IkS &IT14 A GRIEf DISCkIPTIDNt 0
THE CIA&ACTEkISlICS UPF ItiL BASIN. TIE 6,0LRT COkMIST CF 3 FA41S WHICH LiLAL 1,1114
IME FlSHiL Yv ugIDCA~x ktCREATir &KU k1LO~lL*e lb THeAI CPOik THE FHYSICAL
PCJUNLARIj ij Tht SILC AkEA AhCLJC. 1e4L iNlIkk LAME DRAINAGE BASIN EXCj~i PCA
THiE PIAGAhA4 klvie. £I're~u. Ii T1g ~sftYl Of THE sffjAl FlSmiAts CLt.TIrCA~
kkCIIEAIIL1i ANL. %ILDLItpL 1tIm b[LItUkIS Alit WL~NUE& ALLNU i ST. LAIwkthCE
A1vi6 TL CCJKNib#LLs rj1Aik~. SLLAIU, OP lee LAILNSVLk RhCkiAlICIkAL L.5k OF THAI
REG! CN.1

78 CARR#, J(HtN F.;
Iic RLLi LF ThE INTEkKA1ILNAL AS$LCIAIIuKh PLA 6kEA7 LAKES kkSkARCH IN RkbkARC%
CF T14F fi~Al LAKES)
(19721 PkuC IST FkLje.PAL CLK ON lh. G&CAT LAKESP kP324-3291
IAGLR) O.ESEARCNS
LS-FCS-PI~v4; 6CLLE,;

79 CASE, EGR J.;
COASIAL Re.SULv.(LS. 40L;
(19#77) Si LAbENILE - cASILER CjhNIAAIL CLPIKISS1lf TECHNICAL REP~oRT SERIES Be TPE
COCASiI Ze.NE;i SFI J %A I OI lAt LkS LAeL, LSE ; G.E11CkfhOLCGY I
SLF-1&3; GCLUk~.3.'; 6LLiUkbL!; (GCL0L7;

90CASfiYv DOALE, Jo;
BIBLIO,RAI~u. LARE UhlAkitw IkIRONMENIAL 5-PARY1
CITATIL-N 15 rU! AVAILAbLE
SISLIUeGkAPHY; *ILLL(6V; PhYSiUGkAPHYI ChkNISAVIR I&NVIR~hjNNEI

S1 CASEYP DONALD Jo; CLARK# PATILIA A. A.; SANrbICKp JANE$
CLMPPEhEKSIWE IFYGL P.AliNIALS bALANCE: SILO!V POR LAKE OkIAFRIC3
(19771 LS 13, FART Is 2dbPI FAul Ila 10aP; PART III# 456F;
NUTRJENI LDA&ioN&; CHEAICA1 Ctb3~iJlILhj PNCSPhATi$ 011RAILS kITITEJ ANMONJ
KJLLDAHL hNJtMUGEKh; (.PANIC hllkfUGI~b lOTAL kIlROG~bJ lGIAL UtUANIC CAiRBONj(
SILICAS SLDiLt) PL0ASS1Uh* CALulUP.) hA4.ktSlUN) SuLfATES CK4LIAAOE FLUOiRIDE$
EIAHC.AtSEI lLhi hICRkEL, COjPEki ZINC.; LEALi CADPIUFIS PHI DISSOLVED OflGINI
ALKALIKIIV; CauLGFIDs; KMAUY;
&CCDISi &COL~tSA41.4; OI.C~ GL0&oI)U3T'.; 6GDjbD4T1; SCODOE?

S2 CASEY. CL-hALL, 4.1 SALBALM. STEVEN Eo)



IFYCL STR.LAP PATERIALS SALAhCE STL1D1 IIFYGL)I
(Icq74) P&LC &71r, COIhf GREAT LAKES AES# P666-6611
PHOqtn0L6S LLADIku; h0..RILN1 LCiD1Nf; il4HLSF14Ije'j AIVERI I MAIWMN&TICAL
PDD(LSi TUTAL hAIgKU~tlN Cthi~ki&,LS; SAPIOLk CLLECTIONI

1141 LB5ICI Ot Tfilb IPAI'k IS IL RLP(,R1 W, N& 11ES0LLIS OF STUDIES CChNDlC11D AS
PART OF IF~fbL BY 1I~t US EPA AND 1141 OMk 70 OkIEIIMIhs 1141 AMUNI OF NAIERIALS
kX7lRJG ANL LLAV'Ihi. LAKE fNIAkiU. OWING 10 B(DGE7 CONSICDERA1I~INS AND HYDRODLOGIC
DIFFEkENCtS* THE CANADIAN AND 6'S PkciGltAP.S lI FLRE. IN Rf6EAkN IC Tit F06QUiNCY Of,
STREAP SAKPLING ANE. 10 SUKs. k~IEldIP IN REGARD TO PAkAftEIERS MASURED. THE1 PAPER
ADDIESSES IhEAN £hhL'AL LUADIhNGS IL, LAKE OjhlAkIC FOR M~AL PHLSPNOR%#Sp SOLU4BLE
PNCSPHOkUS, AMMONIA* TOTAL NiTROGEN. N1TNAIE, SULFATE AND WARMOS NEIALS* A
MATERIALS dALAwC bLLGE1 FGR iUITAL Ph6.SM'LkUSp TIlAL ftilliOGE AND CHLORIDE FOIR
LAKE OKYAKiL HAS SEEN CALCLLAILZ AND IS OLFLORD He. TE PALILEFP EF OE1ERRMINNB
WHAT* FPCULNk. it SI~liAM SAMPLING mOLL& PFlDUCE THE BEST RESULTS IS ALSC
RiFERREC 10;

83ClAt.P 0. Cnitt- he;)
WATER LIUAL11Y SItf.VkY$ ON 114i hlAwAkA klvk% - 29741
(1977) CANAVA khI 1IhnfkNT *AEkk ..LALi1Y *ikAh(N REPORT SEKIES NOD 4bv PP9;
1.AI(II QUALIIY; HEAVY Mi1ALS; ANALYSIS; NUTOIthlb; NIA;, PCB; PhCSPiRUS LOAD11463
CIIEPICAL LLAIJ1NG kI1lkit14 LOAD144b;
CAN-Eh3b-b(Lrl4s; 6CLUO.0e13;
FIVE wAlE' %ljALilY SUN1.cYS aE14E L.Ak.A1D LUI M-MI jULY TL DEC OF 19#74 AT
NAG*AA-Lit-lhk-LAkt l IeAhikk Ift WtuiS-SWCIMALV DLWNK1REAP alD SEASONAL

VdhRIA1ICt1 Ci ISIL %ATkk 0~4NIST1KY LF ITs. FiCL. OF THlE NIAGARA RIVERt. SIAtihE
S640A~t 1*1114 SAhPLt5 WL14E CCLLtCls.D FLK 3 CL'NSECUiI'VE DAYS ON EACH SURVEV. 1141
1.ATFR SAI'IL(.. wiks ANAs.IZtD tCI HljlklkhlSs OISSDL1sLE tAM.IkI LISS HEAI W~AL5
AND C04~ANIC CLlAfIiNAhN. VAkAANC. ANALYbIS Lt THE OLSULIS IijICA~iS THAIl iHER
IS NC LATEkAL L, LkLS.-SillhAs. ..l.AIIAw If- 114L bAlEB MEkiSIftY AVID 1,4*1 uTs
t.AIuI8ILtlYIN Ii. 1k %ilt. vUALITV UM it i~iAGAlkA k&sVElk IS bLli, kAlA~.TLR AND
SkiS~l. UeiLhLih1;

64 CHAPs.., ILbth Lo; kLdrkISUhN ANDkti..l
0E.A1 LA ES kLTIVMtACAlObs 1t kECI Uf PUINT SLUICE C~lV4T&UL OF TOTAL

PATtIfPA1IIAL t..iWLS; PCL $IUois~s; PhljSFh(JV6SJ
GCLEDE1;li.iL LCL00i3 6CO&Lk4, G LbE) iLL441 fiCLLiebZD (GCcDE3CZ5 4o#
A hlDlmf&'AUCAL ILULL OP Tht~ GkLAl LAKkS TJ1AL PHOSP14DRS BUDGETS INDICATES THAT1
A 1 P1LLICRAPt EtI gIlkR EPFLLNIh kRlSR1CliLV F06 PLINI Si..UACES wOLLD kkSLLI IN
SIGNIFICANT IM-skLwiftLN It. It ltCktiIC SlAIS OF MOST OF 114k SYlMN. 140bts.mK
BECALSC Lh&ik AktIAS OF blltk UkAINA(s. *ASlhb AOL DEVOTED 10 AGRICUI.URk OR Alk
UIISANIZE&D UtSltIN LIkk LOLL* LCOWLK Gks~kh Ws1 AND SAGINAW bAY M4AY R1..LRL
b.Oh-PCII4I S(L..oCE Cg.14RCLS %u EFFECT SIGIICANI IHPRCVEhkE14T IN THEIR IROPHZC
STIAT7U S.

65 CIA L.Ef &Lfitk fm.;
POLLLIJCNo LCs.*NULOGYP AND LIMNLLLGjY INIhE 111 REAl LAKES)

POILLUIICN; htSEAKC9ij uELCAIILr.;
2444); GCODEl;. GCODE2; GCOSE)'z OEOM; BCODE5; GCODE6;

Rtl6ULAICRY A6EsL'f;

Of CHAL-P YllU K.; S~iuH, HilOI1UNaj
PERCo.'v IN liht lk~kIA1ONAL GREAT LANkS;
(19731 PRLC iITF C"Pi fiiA1 LAlksi RiSs F~i1Z321
MIRCURY; %AlEh; Stilfkhl; G14TIiBkoliLh;

IC.P-Ce-19h;7j"'p GCOEil SCCL-s.2J 6CLEbi GCLGE*I GCGIlM 6CODE61
li-C ITAL PAPiCUkY LAIl. LUIA1Nh..o Iliut %ihlLlRiNG CiCUSES CIJklt. 1141 PERIOD
i9y7t-!.71 OP. hIt ILUb- In1EINAILhAL GiAA LAKIS WE11 fiXAP.IFhID1 ASSESS 1141
rLEPCLR'f Ls.VEL. IN InESE LAk&kS AND TL kblAbLISlI IAStLINE VALlikS FOO FUT~fkt
*fFk&FNCts 114k MENCURV sLkl~iLS IN tAC0I LF i 0 Gks.AI LANEtS ARE W14V SIMILAR I1G
ONE ANLIm4.ik. hkAh VALiJES %AkY Fp.N 16.1b U161L FOR LAKI ElkIARIG TO &.16 LDGL Flk



LAIIF SUFtRRL*. 316KIFICAhl APMLKIS EF THE MtkICLkY LIII NOT

ASSOCIATED bllh Inkt AIICIULA1i flAI~k. All CXIEAl1ON STEP IS NECESSA&Y 10 WNAK
DOhb THIS F6IACTIGK FOR ICIAL hkkCthki ANALYSIS. fGRKS Of AERC(AFY IN. LAMi WAE&
AKD THE aELA1I~jkhh1 Lik H&iCLRY IN WhEA Am, 1%. SWINIS ARLE DISCUSSICIR

67 ChAWLAv VIhewD to$
ChANmES Ih Ink bAilli CWENZSTe 4;F LAKES Ekit AND OhTARRCU;
1711 BLLLIN CF 1*1k bUFFALO $QC1111 CF NWlILAL SCIENCES. V. 25s NO. I* FP.

MATER CHEMICAL CL.NFGSR1ION; k1I~t.NS; ItICSPIPiRUS I R~iGENI SSOcLbED oXY~tk;
HEAVY NETALS;,
ItF-3SK.S-sLLL-2biZ)I (bCOjDbJ GCOULt.J

as CHIN. ChEFh 1.5 AILL60O. FkANK Jol
EFFECI (iF SALI CC1I1kNI E, THE 1krKPkRA1lURL OF MAXIMUM 0khSITV AND Ch STATiL
SlABRL1lY IN LAKE (ihAR10b
11977) L1RftLLLGY AN&, fjCtAhtddAMPNY 22(03ia1V-159;
SALINITV; lEhKkA14,lt r.J1HE#%AIICAL NtJDELS;
GCOOLS;

8S CHERNbCK* EUGE#ILl
LAKE CSTA*&L, ATLA48 LArd. IEMPEkATtekiS;
(1977) NY SIlT SEA 1bRANI IkSlITU1E. 411,0;
lEPERAILOE; P.Alik
us-Ch-hy-LIA-77-06ei GCE E
ThEF LAKE lEEktAT~elit hUhU(x.V P# UIL A LekP0FSITi L.F t.IASURkMI$1 TAKEN BY
SURFACE CkAFIv AINLIIAFI AhLo IkIA~kSo ALSOv IhCLLG&FO ARE DETAILED ANALYSES (if
SL'NFACI 1khvERAlukaL, bY 1%LN~nSp t. Ak 1.sPLkA1UoRk$V BY Ckt.ULATIVE FREQUENCIES,
VS. DISTANCE L kShiuk AND %. DtPlh. A SLaGMI ODeeNbAPC TREND IN4 MAIER
TEDIFfkAIb4kL SINCE lin liviCeS iAZSIS. ImIS rLACGOAPM *ILL O Sb jUFL FDA PNVSILALP
CHEMICAL AhL fILLLGICAL Lath.LliG1CAL 4iUDAES AS wtLL A TIIL kLANkNG Of biTER
AND/Ok SAKIlAAY SkNL4 SSkP.$i

90 C"ERNACKv fiLp~thk Es; (6ALLEIIL, IHM~Ab A*;
PGWER FLANI IhI~tPAL LFFLLLMIS IN buAlh(AS1EstN LAKE GIA IL
(2973) P&eL 167h LL14P G~eE~l LANES kS, Pot -4

EFFLUEkK11; TliERFAL; (LASIAL ZLNE; AhALY51i, iLECIRIL PUVEik lkNkRAIING SIAI1ONeS;
160-C16-1473; GCLLt CZ; GCI.LA &C~; 6LLVL.O3; 6CrjiCSI
ANSALYSES il* EAlA I&Kkh BY At. AlkBOKrik tN*AkL T14ElthLMlER EI 714k FAST I YEAkS
AP RE tSkt-TkL. iN.. 6LL.CluAFvA6L kLILt% 6P CL-tk&AGE lCLUloES ILVER PLANT SI1ES
AL(ie6 LAkk 041AAACS StiTeh Sn..'E FUL0t btSI Gt k&ChLSTER 10 i"L PhXICL WA AbEL
IN hl. il-IS AREA ib CI.,(RLNTLY PEINt. 0betLL~t0 10 BEC~it A MAJOR PcoWkk GiNEiATIrik
CORPIDiCR In Int NtAl Ai VAS L41A 1hCL6[,t ULIAILtL SURPACL 1THEWNAL STRLoCTR61, IN

F THE IMMECIlt VICINITY C&F F. PihI6R PLANI LIJIFALLS AS biLL AS THEfMAL STEIJTIJRE Of
LAR(E AREA$ L4 Tht LANE ADJLC.Lhi 7w. AL LAKk~oAIL (F WE CQUikALLS IN LibER TI
WtEIlt BASL.Ahk fiAlL. ATTEMPTS IL M~AIN VAIA IN ALL SEASL.NS HAVt BEENl SAVE AND

1THIS COLLWCILk Tl4L.S CONIlIS WA iL LP LEERY h0NI14 LP hIt YtA&. PAkICULARLI&
ANALYSIS tiA$ CEhliRD UN Tmi SlIk S(Ab~i AhL BEHAVIQ& CP 1141 EFLLENT POOLS
UNDER VARYI&6 WINL, LAKE CLtoAkhl AlL SLASLoNAL CONGITIUNS PL"S THE AhIEth OR
GACKEROLNO IiEhL FILL&@ Thk UATA %tNL INTiRPRETLC IN 101k LI&HT CF 1141 CUNkI~i
NYT STATE GIUILLIhES f~an 1lhsklAL EFFLUENTS. FAELIFINAky RESULTS MNICATE THE6 NEED
fliR FURIKA, LLANGRAIAOl. 06 RtV1SRLN 01 IMLSE 6LIDELINiSt IF THEY ARE TO Bt

APPLIED TO. LAIL~E LAKtbj

01 CHESTERS. "-ftCON; SINSIP.ANs GkRLNINL to;
IPNPACI OF AfbRILULIURAL LSt sur VklllCI~eS . 1141 GREAI LAKES)

(1I4)Sh IJC AAhAGLAP.hI PARAPFS, RiStAkCH AND, kFFECI$ LP PRESENT LAND USE
AC~IItIES ON bAltER.LoALI1Y OiF Ink IsRkAT LAKES# f9ReF;
WATFA GlUALITI; LAND UJSE) kESTICICiSl A661CLLIURAL PLL~uIONj CHEMICAL LOADlNGS
HEAII1,ES; %ULPF DI.AakAfsE
IJC-L%-%CLo 11 ECOtili GCOjDLZD GCLDk3i 6(o~4; 6CC.hLU ECOU161

a CHRISTIE# b. JACK;



A CC#'N:Ehl W-b 11k hbmKKSs4Lt UN khha4h5bNthAL VALUL PAPPING1
4257t) RCSEkbkGkkp, DAMIi V. ANDi AkLioiEa &UEkkSONp H.11ORSo WCRKSHCP ON
thV1R~kMEhT&L MAFP4G OF Ihi GREA) LAKiSp lJCp F212-212;
NAPPItG; g'kSLAgkChi
lJC-$A7; GC.LDti

93 Chklllko he JACK5
ONIMEI FlShi~lk$ MAhAGtkhN IN ktLA11UNk IL 111 CUhCEPI OF IILLGGICAL
ALLOCA71C~i.
(17LI kUSkhbLGtN# DAViID R. AND AhORK. RObtkTSOK krD17ORSO WORKSNGP ON
ENVIIPUtMENTAL MA14lrNL OI THE GNblI LAKtS* AjCv P103-107;
FISieF;IES; MAkAGkPNLN1 MAPPIh(.j
IJC-kA?; GCiub;

94C~eWISTli, h. JACK;
A PFVIEb OF ILe CHeANGES IN THE~ FISK SkiCIkS CbjFCSITION OF LAKE OhIARICI
119731 GikAl LAKES FISIILKY CL ;iSSiLh lkLt~LFIAL RE'LRT NC 13p 055';
CL1IEPC1AL kISNLkIES; FLiPULATIUI DYNAt-ALS, flM
GLF-1 23; 6CCILL
1.4k STATISTICS Ok lhts LMPtACIAL klSt1 CATCH* ALONG WNI DATA FROM PAST SURVEY$
OF 14- FISH SFtCIES C hFSI&I)h CiF LANE ajN1AklL ARE IlEbIwkDo THIS PRCQblLt A
CI4RLPICLE Ur 1.hk Pl rGkkSSIwi Ijk~e9%,fPh1wht OF THE P1519 FAUNA IN UtRhS OF NUMBERS
OF fCL-KEPbiCALLY WALUABLL. %PE;IES PE5!T. lb iTHE OGiblAL CCNUITILN THE1 LAKE
SLPPL.PTEC S1LL.b I, ATLANTIC SALMLre, LAkt IROLl, LAKk w*IEPISN, AND A hUPBkok OF
LLSEfP CC'eLGC'K.1 )LClmS. AT Pkjs4tl ALL LF THESE &Rk EXIINCT Ok VlRTL.ALL% SLv~
ANC Itt Qoiht hAlEkS OF1 111 LAKk APE OCCLPAEL hAiNLY BY 7Tt hN(JNGN-bEb&.5
61jbCGh SP-tLT AI4D ALtwIFk. PANY IPPF'ujhhl Co-tANGtS IN ht FISH STOCKS OCCURkkD 1t,
TI-k eh LY YLAOS Lt hAN6 S lbT~kFkK~hCE alln lee. LAKE. SGMLE kFFECIS OF THlE
D~iQFOFSlThILN OFt IL bAIEI51410, AND DAPIMING TIE SIREAMS ARf Si.uGGESIED9 BUT Ib
GIilAL 11 11 kktl THAT 111k MAJ~P kPFtCTS r. CHANEtS lb Thi ADI.&TIC INVIR~aNMhth
LI- 11-t FISti STUCKSP HeAVE EjhLle liAN$.t4lLL ItNLhStLVES 9LCEthL'l. U)ViRfIStibl
AFPIAPS T. hA~t OLt. Int h&a,~le DkSIABILIiAKNG INFLLkP.CL. 11 15 $pGGtISE, ThAT hIt
DkP~i!SlLN LF '15LiILRE S1lULKS BYr tXLa.SSIi Fllhlh(, F0kITTID THE PROLIFLWA1LNh
C& lot CcILUhAiNGh~ RA1NbLkk SME-Ll AND ALttIFI. TIS UiPRESSION MAY ALSO hAbk
IkC~iASkIML11 1IPA0 ieA let SEA LA~irkLV Lb 111kktMlLt; I-ISM STL.CKSv AND 14%
P&ILlrikATIL% lit Ulheib WAVE~ kiLt 14AY hAbL. ACTLU ALOibG 611h THlE COLLNISISS TU
Phk~tkT ekLILkh Lk lht PKkiju. SPECIES UoboI RtLAAA1Ih U LIK1E FISHINhG P~kSSUL*E.
loot AISt5 UP Ilt MAIN\ LAKE IS bfaT lbhAelITEJ BY FISH ikCEI lb bINiER AT PfkS&Nl
11 15 SUCG.tb1tL IhAT Iii LAKL TkJLT ANL bUktbuT SiUCKS hEfit 11HE MAIN' VkCTOkS of
MATPIALS AND EhkkGY lb unt LAKE OkEvlLLS0v. NL LL.MIARABLE CINCULATORY SYS70~
Cal. kL ICihlIFItE, IN 1111 LUkWKT CWkLIMS1AkLES;

95 CLAP. L. Joi
LAKE: CU.FkIS;
110I*C) l&Ah5ACTILS ROYAL CANADIAN4 IteSlilE.t VLL. 1i. f'Pl54-15?1
LAKES; CUkREKIS; ItAlkki POTABILITY; SkkukAbt; MvhlCIPAL SibA..L TREATMNbI; ivAsTE
TI.EAIPFNl ;

9S CLIP.&NCY, LNhAkLkb V.;
114k 6VFSLFM LtfLSITS &F Ilt SALINA GROLF LP5 mESTEAN iEb YCRKJ
410(t) (-ICLLGY U. WLblklb teko YORe GLADiEb.ort, MY STATE GkEoLCGCAL ASSOC AbTee
AFKUAL PEEIINGs Prib-bl;
GE,'LLCYJ hILkALCGV; NY;

byG-3b, GLLbti(4 GCC.O.tA4;

9? CLE',Eh(.i*p WAYMIU F.; hACLAEhp 4. i

hib, kFGLIKEPtNTS IN .Altk kESOURCES PLANNIN6 Cb IKE BlEAT LAKES;
* 419ttl PROc. GottAi LAKES NAlkk ltkbOejfkES PP301-3915

DE'viLuIPErT ILANhNNG, shlii LJC; (mLBC;
CAb-flC-1; bLiwDEI; 6CQI.tk; GC0Dk3) 6CCbc'u; BCLDEI; GCEPEIL6
Ii PAlPE& ktlS T~o Pkt.kkl CCjhullaLh.% Lb 1111 GkkAl LAKES# IhCLUDiNG It
COI!PLFXIIY AhL IlikktFkCT OF IeeE VA&ILLS uILS OF Tht RESOLRCke iT DISCUSSES AT
LE&CTI THlL lYtE Wii ALION THAT biLL SE Wk.LIKeEG TL IhIk6%oQCE APPROPRIATt



PLANNING IL PiRaNlIh Ms LThk~r- DL~iLCFK.LN CF Thi. KESOURCES ON' SCIN SIDS O DIft
BOADFA. ftECOPPtkQATlUhS ARE IHN NADd fOR TIE C-R6ANIZA11ONAL PRLEDU60olts
NECESSARY It, IMVLthEtk IME STUDY Akio THE PLAN, IhCLLD1NW REFERENCt 10 IN&E RIMlS
OF THE RE(.tNLIV LSTAbLISHEO GkLAT LAKES 6AS1IN CCNNISSZON AND iHE COhllulh6 RkOLE
OF THE 3M..;

OCOAKLEY* JOHN Pei DURtHAM* kAV Web NELSONs Do ELM GOBLE# RCSERl Jo;
DEIPINA~lLk OF NEARSiLRE SLOMNN1 MOEiii IN THE &&EAT LAKES USING
NELTR0N-ACl1 AaLk 6LASS SAND$
(29741 FIti lNSI GkOL BASSIN A16JaTA1NE, 76103-360
SEDINEkTi TRACE41; SAftP. COLLECTIOI;
GCOOE5J
IN CCNIRAS7 IC THE LARG. NUhbER Oi S&DIftENl TkACING STUDIES USING EITHER
RADIOACIVE, CaR FLUURESCENT TRACERS# VERT LITTLE ATTENTION HAS SEEN GIVEN TO
ACTIVAILE NAIERALS AS TRACERS. TESTS LARkIkL OUT IN. IMT IV C41W HAVk
DEPOMSMALD TI"E UTI1iY OF SUCH NLThCDS iN CASES WI4ERE ENIIIREONPIENTAL
CONSIDi&ALLNS PRLCLUDE THE USEt OF RAL4CiALIIV TRACERS# GR shtiE MRAIER
RESOLUTION THAN THAT PRObIuECJ by FLLCktSLEKI TRACERS is kEQUIRED. IWO 3b KG
TRACER "FLU65% (ONd LU RI'CSl OF LLULAL SAND CLATED wITh ONGDANINk-6 FLI.ORESCEt.T
DYE AND THL LAiEN. A SPiCIALLY VkVeAfik& GLASS SAND CONTAINING 8.91 ANINRUbv IV
WEIGHT$ hENEt IkJECliD SIDE By Sl~t IN THE 6LTIO UP LAKE ONTARIO, AT A WATER
DFPTIl LF 195 PKi.T&So DlEERS PEkIwDlCALLV CCLLECIEO SAPLkS, ALONG A RADIAL GRID
CENTkRED ON Ii GLASS INJECTAON PICINT AND Tht CONCENINATILN OF TRACER NATMRALS
IN EACH SBNPLL bAb DEtEl4lhC BQTh 31 VISUAL EST1IMATION (JNOLR ULTRAVICLET LIGHT
AND BY EUR-AlVTChAN&LYS14o Te~E I.hCCAtlhE-S TRACER GRikNSk WERE hAROLY
fITECTAbLt AtUt THkIR VALUE WAS fUISCL.tTLD. (tiE Sb GLASS# HLWibLRv WAS DETECTABLE

BOTH EISLALLY, VLE IL 1IS-FL"RkbSthCk, AND By NAA IN CONCkhTRATICNS Ab LOw AS I
PPM' CR RCUGHLY I TRACEk GRAIN IN 3CL Abu GRAINS. bACK&KLUkD at~lELS POk Sb IN
THE SEDIihtl %Ekk ESTAGLISti. INATAALLV Al LESS THAN Col FPN. THE FATTERN OF
ICTIE-P SEDlPWe. hA..WEPhlR IN THE S~toLY AkEA AS INDICATED by THE TotACER
DISTFLII#. SUGGE5IS THAT SIGNiFIAKN Ir..VkiIt LCCURS ONLY UNDER CUNCITIES OF
SIORP WAVE ACTIVIIV, A116. 114AI N0T TIIAhSVLRT IS CGN5119N1LY PARALLEL 10 ItH
DIPEICN0 OF %AWE PKLFA6AlION, 1.t. CL-L'R;

go Cbhuit. BARRY I..;
ACCIE £14o LOKCSILt. (J a LAKi QNTARIL SLACH. SELKIRKt SHORES, NEo TORN;
419731 MRC leTH CQNU GREAT LAKES &LSP Pa9C,--3f#6J
M51(ljh; BEACh LRLS&IN; RLRPHLL..0Y TRANbPERT; CCASTAL ZONE;
IGR-Cl(-1973;j GCLC'ttLb;
CHANGES IN PAIITAL BEACH KP.HOLCGV hERE STUDIED FRCM OCICIER 1972 TO OCTUBER
1972 FO& A k-KILrajstlkR STAcIC" Ci LAKE OKTARIE SHOktLINE NEAR PULASKIs NY.
ISINATS OF NET SAND TkAkS PLKT kERE CALtCULATED FROMI WEEKLV &EACH PROFILES
REASLIED FEYLM THE bA!E OI THE DUNE I1TU VAlkit DEPTHS (IF 1.2t. N. tPOFILE CHANGES
bER EXAMINED Its TRMS (0 iF ON CL.NDITILN$ Ahb PLLCTuAIZl(nS IN LAKE LEWEL. LOSS
OF SEDIR4ENT OCCUWEL& GURtING SPRING AND StoNRER NjNTIhS WHEN HIGH LAKE LEVELS
COINCIDENT *ITH wiNDS FAROIi CRT.WEST IKLLCED STRONG %AVE ATTACK ON .INI UoPPER
BEACH. LCwkkkO bATEA LEVELS AND OFFS11ORE hINDS DURING THE LATU SUNNER AND EARLY
FALL IKIIIAIEL, APu)ITIUN UuNu liii UaCIIIfACE AND IN THE EKIREiAL NEARSHORE ZONE.
ACCRETIC% WAS NOT SUFFICIENT IL; CCNPINSAlt FCR SPN1NG AND SUNER LLSSES* AS A
CONSEQUENCE. hTH SHLR.LLIftE RiTkiATED 4i~ h CtRING THIS 12-ALNTH PE1100. THE
OBSfkVED tkLSIGN ENTAILEL TuE RtEIWAL LI B.4, X 1000 CUSIC NETERS CF SAND
ISCREWNAIt NCkITHAN lOCeCOC TONSe. 651 Of THIS LOSS OCCUPRED FROM THE S66AERIAL
PORTION CF THt BEAtH, TuEt RE~uAINDER HAVING BEEN RENOVED PROP THE EREH
MNEASHOuSE ZLNEJ

100 CRAIG# LEL S.;
THE SEA GANt PgLGPAM IN ITHE ONEAT LARLS AREA;

117) kC 5 itOLCN ONh IL 6khl EARLS# P$016

SPECIFICALLY 10 MA&IN kDULAIION Ahw I&AINNG, AtPLItD RESEARCH4 AND
PAECtVELOPRENT, AKC EMTENSTIlaN ANL AM~SiukV SERtVICES.;



GREAT LAPriS F1I,4kk% C0Mr.I$SAllj .n1S1Lklo rkCf~kAk, AND PROGRESS;

Gkl LA~tS t lqi'Y LUIPKISS16h.N 141Sli.ul; PkGd~kAhSS PEIROhYLN NRINUI;

102 CSANADY. GAb&IEL 1.,
0ISPEISAL (0I EI1LLENTS IN Tlif GkLAI LAKES;
t19701 bhAltk &ESLAAChi. brjL. 4. PP. 79F-A',;
DISPEASAL; INPLUENISi MA~ThcMATICAL hLUELS; POLLUTION; WA1Rj LAKES) PLUMEIS;
CURAFNTSS

A CCMPREIENSIV. DtSCRP1lfjh IS GI1h Lf 1Ink PHYSICAL FACTORS INVOLVED IN ThL
DISPERSAL OIF NC0 ctk~blVk* POLLU1AN15 IN 1IL GIILAI LAKES# bASED M$AINLY Oh
fEtEeiJIENIAL (..7 LbTAIKEU IN L&N0 HLAC.N A.L, ERIE GkiR 7 YEALtS. FAAAWMc
IMPUjklAh7 IN SAALL-SLALL LI1I4lAL. PkLbLkI S Arkk CIJIkNEN1 SPEED U. AND EMPCTIE
(EVOY') DIPFUSIV11Y IN Inkt ,IuAZLNIAL, K (SUBVI) AND IN IIL kF.1ICAL* k (SLSZI*
COkIAN14 bALLS LF ILeSE PAfAk~j., ADoL61A)L0~ DkSCkaIt THE LOIFFUS1ON Of
ItiDIVIDLAL F.I CtLS ON IPLLhES OF PIAkKEL FL4LID* BUT THEk APIID$RIATE VALUES OF K
(SL6Y) ANO K' (SUbZ) DPENC (1,S 1AY bE LXPiLCEE) ON TURBULENCE 1ITENSIIYP b"Ice.
1S 11, IUN). bk~thLhIN Lk lsInI'AL STkA7i1ke..Alleik, IAR1ILULARLY IN4 Ili CASE Id
VERTICAL &I IiuSALh. 141.RlZLuNIAL 01;tl~lLh P-AV DE ACCELERAILE Bt CLhREMI $"EAR. ON
A LARCkF SLALiv 1i1E PikANUtRihia Li iLisLoth 'LLNcS dtCOMES AN INFORIANI CISP0FAL
MLEMANISM. IBuMr SOME MkANLklN(,v mL~kkIk kFi-LL-Ehl ECSC14ANL-D NEAk SHOaNE ALMCSI
ALktYS GLNCNkALLY I&.LLI~w Itit S4.kkNLLS* &liARkhTLY It. RkbPiiNSE TO 11H1 LAP.-oi~mt
FL~b PAlh.RK %miCfl IS 8LLILVLLI 10 6t LhAiNALfkfIZE~o bY "CUASIAL JETS"1 NEAK S~uILES
AND IAI LLASI OuRANeu Ift S~~l PtR1CDSI LSCILLAIIN6 CLORENIS IN hIt CENIIIAL
PCFlIuhS~. left RkbLLTr'Ih6 Pfithu.ENLr, LF "LUA$IAL kNIRAPP~kh1" IF PULLUIAKIS LEAOD
IC.) A N DN,-iHLo1 SLUNCk, ILIn k11LkP.A1.Ll% 04 A kkLAlIVELY iEABILY PciLLUELL
INFLLrt. Ci )LI.,16Na LI lIkCAL0. PcRmArS ZL Kr LxlifT LIleeL) SIDi OF hi $LtUNCE.
QUANIIYA1.'%L hk,..LLLNG iF SMALL SI., LAe.(,t SCALkE FFL1,01 PLIP.LS IS 111kb
ILLLST).A7EO. 1)k ).CSUL1 Sn~b TH1AT* FI., Ili PI.AGTICALLY MOSI IMPOkTANI CAStSp
VIL0.TLts fi tfFiLEfth L1ISC*1Ar~.iu NcLDR li 51-LJ&S bt Iik CIURRENTS AND EDV4'1 t G
7i4E G.N1gt LA'Ljl IS SL PEkbLt AS IL bk ALPt(SI NEGjLIGIBLE. CLINSk(&UENILY# I&
ACHIE'VL PlALIJLALLY SiGhli)ahlA iALU1Ai#., LNE h4i 7L, iELY MAINLY (14 THlE
EFFICItN7 LLSIGN UF LI#4fL5L) POI'OS. ALlIhAlIELY, THiE PISSlIbILITY 110 FAR
UINPI.(ALN) hAl kAlSI Lk AChlcblNL loILLIIUh likLLoGh AN ULIFALL LOCATED AT A
CCDNSICINAoLt LISIANCL (I KILi$ Ul M~ikt) ekLP IhE SMO~tkSB

103 CSAbAY# bAbk&&L Is;
DISPERSAL Ld tCEEWN MAT~kk BY 111k CL~klS AND EDDIES OF THEk GREAT LAK.ES;
I14vc,t) L O)F El (mILAT LAKE*. RiS ClBISIC?' PICC 9111 JCUNF GNLA1 LAKES kfESm PZU.-k'~b
DIFFUSICK; CUbI.LTS; EDD~Y i 11IFL5lbI1Y; TuI.bILENCil NATNERAILLAL NCODLS;

THE CCNCE'TNl&.L CF Sulit kIILUthl Al A 6lihE POINT IN A LAKE AT A GIBEN TIME
AFTEP ftLiASE 15 A RANDOM VA*N1AbLt# Tb). PULL SPEClPICAT1ON CF WHICH4 CAN ONLY BE
EFPkCTE IN" lAPS uFPk~dAbIltll Ep1 AUIIChS. 1I4 PRACTELE ONE WLULL BE
INlENESIED IN. lii PA Mi"l CCJLEN1N1LIN WHICH(1 (JCCUkS WITHl A GIVEN PR~bABAILITV*
EXPERIPEKIAL GAlA ohbAILAbLt SL. FAN, Lk NLI ALL~w CI SU~h ESTIM.ATES AS Tlity ONLY
Ri~ik TC, ALAN CENLEh~kl*tL.. PRtvIuiA bckskK CAlkkiD OLl BY 111k WA76RL"~ RESEARCH
GROULP #-AS Shuah IPAT, AS PAR AS MAY 6L JwUuftl FROM THE FIELD OF MEAN
CDNCFNlRAIIA.D H4CRZ..NAL iIIFUIaLK IS MAINLY A PRODUCT OF INL (CCKPIX)
CUNPENISP VOILE btilhL lIrtlsIrhk uLPLKLS UN 1141 SUPPLY OF EDDIES. SOME NEv
tvmCak (IEL CL0I LASI SL.,NNEk (L.14C~lhNk Ink SILDY L.A RICHAPOSUNIS
OISTANCE-hLAishNOiLk FLN~LIOt., wn!Log IS &Ei.ATED 70 IslE PEAN-SQUARE CONCENIRATIN

* FLUCTLb7I~jNS, AS WELL A. IL li MEAN. FUNklhkk IpOR IN THIS DIREC71LN IS IILPED lb
- - LiAC It 6 MERL DETAILLD DLSCI&P7I-II &F Irik TUkOULENI DIFFUSION PACCESi Ill mI

GREAT LAKi. . %0PMk ALCULA710hS A~t k ILSklLo TO Shrlw FOlrNTIAL POLLUTION HAZANDS
FkLP bA$I(LS 1NuL.0its.L PLANIS,;

104 CSANA)Yp BpAbKAkL I.,
1kTFRPK1l~thI @FjLl L.PwLLlNG tN LAKL CNTl-fIC;
119771 JLURhAL 0. £EC.P"VSICAL IkLSiAktti. %ULe blP 10. 3. ft. 397B10io



UPWILLI1C 5 wIND; NAI4EP.AIICAL P.CDELS; ~IrjCP~'~ 1EAPERA1llkkI

GCOOM5 34#."b
A STRONG ENC0G14 LONbStiatt iWULSt LtA~laG lIhL COAST 10 114k LEFT I1iOW~MIND)
fithERA1LS 'PlLLL' ULLLI14; IN' i"14 Ilik IHLA1LoCL1NE COhkS TC WhE14SEC7 1141 #-&be
SLIRPAC. 11o415I Pk..Ltll MAY SE TPEAIED AS A SIP'PLL 61LSTN~oP4iC ADJLSTAENI FROb&.1P
IN4 WKICIt 14. wIhL SlfES~o IS SUPPE5D IL bt EXERIEto (It A 1,.CL-LAYER FLUID. a
NIkIftUA IMPLb IS FLotoND Tr. bt hkC&SSAkY F~iR A FULL &PkELLIKG TO DEVELOP P60kt
HYDPGSSTII QL.ILMSILA.e W14N hIt UPmILLl4U-FAVfiPIN6 %IND IMPULSE IS 6REAIkA
THtAN THlE PIIhtjtte# 114 UPhtLLk0 F&I~Ihm ?.LwEIS 6FtSHCNE bY A DISTAhi~E 5ACPOATiINAL
DIRECTLY TE; THE1 I.616A IUL~k £N.iN4ELl IEt TUP LAYEL OhP1h11 TIME CLR1LII
PARANElER. L'IPELLihu I ZGL&DS 08SERWEEL IN LAKE Oh1APR&0 DURING THE IFYG. Akto
FIAS1SIL1IY S1lt6IES BEUCFGt IP!LL StlL% A FtL14IAL bEHAVIO INit GOOD GLANII7AIIi
AGREkMENT .11., 11k SIAPLI 1.4&CkLTICAL IiOCiL. IN A CLUSED WAIN* FUJLL L#PwELLI146
FGLLOWIIG A 1hIkD SlklSS INULSE, OCC.4BI S u.atP ONLY A POR7iON E* THE SHNbLIik.e
GIVEN .. LILSCLh1 (Gh1DIT1C3145 114k ljbwiLLk& F&LhI NAY if EXPECIklD TO P&01*6*1k
ALNGS14Cwt., SLI~kiolAi AS At- INLttlkL NiLLW%1 uAVL. EAB ILvAlikUNS It' LCI 1972 it'
LAKE Ujt1AkI6 Sh4s P&ONTAL ftrlIUNS Kk~tP-bLlhG lhlku.NAL KELVIN NAVE$. 14UNbADtk
ONLY Uhi HALF (*lh Ix AVtS Pk14i£AILS# 1141 HALF IN4 6wICM PAR14CLE VikLLCi11ES
HAVF Ilt SAP~k DIRLCTIL. AS 11HE vAVL PkLI'A&AIILN VLLUCiII. 11t OROPAGA]ION wAkh
Zrimr IS MtUH Nsh4* k IhAt- 114k CLLio Ufk&LL.. IGNE WHtICH DEVELDPiD Uh405.
SUCCMSICh L&I PkkIOtLS a15.0 INiPULSESe

106 CSAKADY, G*Ol AtL I.1
LARCE-SCALE MOULON IN Ift laktA1 L,%Kki
(1967) ... i GLLPH.YSICAL u.EStAkC14. ILL9 72. NEo 1~o VP42153-.1tZ
CCSILLIS tto&LkE hbvks SkICHt.S; r.ISLLlt-hlL..t . UkIS; hAliHEOAhiCAL %U~DE&.S;

LAMG-SCALk P'LIILt' IN Tut (sRhAl LAK(ES CAt. di ASSUREiD 10 St Lf SMALL ROSSSY
KUuM11b. SU lubI* lmt it.UATIOh$ E4 P LTILt' CAN di LINEARIZED AltO AT 114k SA~t TIME
THE( ViA1ILN0 6p )iiE L0NLLlb PlAkaIkltk l. e1 LAIITUj!.. CANt St hEGLL(TECr.. lb14k1
APID lu A 1bC,.LAYkk LAkk PM-DtLv ilk kt.6A1ILNS 6ELLME ILOMI~CAL WITH114k
(C4.4T1ONS GLkcAAtkuhG 1..! 6&1AVILP), &F StktitL AN NIlEkktAL SLI1415SIt% LA~kEpS, 14
N404 'LLNLFLla'. &Si otLL A.) lowVk-LlIKt6 bCLLII(.NS 1p Ilk~i kC.LATIOtqN #ICOhk
OF IITEL.T. 11k PCu0 tQUATI~riS OF Ml~iLr. IN 114E 4uvI~lZO1aL £aSsutIt.G
HYOICS1ATIC IiKkSS~kk D&ST~iSltolN~ AN hIt VLA1ICAI5 ANE, 1141 1%Q CONTINUlITY
EQUAIIEtS LAKi St SI&D4IED IL I.L ANDLPLtD.4* SETS LF tGUATiONS toa 1141 V1ftitiAL
'INIIIgVALI *1.1, *SIJFACtl MODES5. Irk SLLL.aUNS OF 1*014 UF lIhLSk COtIPAIk 014k
STATIONARY MO0LL, PCSbIBLY 5014k ViRY SLL6 P6cNLIC M.DeS AKIN TL. KELVIN bAVk$
IOU.T CNLY It 1141 VASIN IS LANGE thU#jGui Ala, SLP-E FA51kB PEAII44UC ICDES
CO&FESPC,Cl14G IL SLkPACE A140 lhikelNAL SeIChiS I.14101 RETIL~ AREOUkD 1eE BASIk.
WNFiN APFILI IL A CI5.CuLAk bASIN, CONSlAK1 GtPT4 'MODUL (.1.1*1 LAWE (OF
DIMENSIONS AltO LIME. 4..AkaCCtR1SICS APF~PklIA~k 1L. 114k GOEAl LAKESI Te"L THED66Y
SUGGESTS 114k elISlkhCe OF (10 bAkE.LLINIC 'CCA57AL JEISI Ot..R114 1146 SUMPIkR
STRATIFICAT&LNi 1&) SLijh GOuhTkkiLLL.CUbASk kLTATNt6 IhTERNAL g.*VES CF A PERIOD
06"14 TIMES THE 14ALF-t&NDULUr CAYJ ANC (3) SURFACE AND0 W~ERNA& SEICHES ROTATING
IN4 EITHER DlkkCllioh Alto "AWII. A P11.10 05' AT A4051 SEVERAL HOURS4 (SURFACE ROOMS
OF LP 7L blhilh A SMALL P4AC110k io 114k INERTIAL P114100 (IIEPNAL MODES)* AN'
EXAPIN*TIlh Lf Iht AVAILAbLE IUblkltVAIAL14A& 14*TEkcAL INDLED SUGGESTS THAI T14kSE
FEAIL*ES *4E OtiUTAdLt IN' 114 Gktal LAKLkSj

M0 CSAl.ADYD GAb&IEL 1.3
PCTIL)NS I1N 0 POEL 661* LAKE 00k IL A SuMDNLY IMPOSELi bl11.0
11108) j. OF F&LUPHY4SICAL aESiABO.,. VOjL. !5. l.L. 2U. PPo~ub -C',71
hIkOl CAlk1.TSI SilfhkiI bAViS§ hiS~oLIKAAUi CORILLIS IFL&C.; MATHiEMATICAL

1454sJ GCLuoeit
A SOLUIIL. IS PI'LSeIlLo Fow hIt INhlAL VALUE PRObLEM THAI ARISES WHENt A UNIFORM

11104C S~kE5 S 11 WDLENL6 IhVQSED 014 114t 506.5ACE OF A CiRCULAgo CONSTANT DEPTH.v
liiLAYEO Laikk 1IhAI 14AIS INLAN ,rAkAL1LPASTICS IC 1.41 WRAT LAKE$ UNDER SIJNMEk
CC%CITIClS. twIN .1114 THIS Ni1h4NO. NUKOER1 Lr LYNAPSACALLV S16%1FICA4T FEATURLS IN
Tu'i IEECSIIIC6L h'i.tL 1CLi~k~o B4AS. IL-L*'lIR SIRiUCTLRE# ANI. CONSTANT COkZULIS
IOARSPETiI.I 6 14sPMbI6 QP iAP&.AhkNTALL', FLUNU ILATURES IN4 1.41 IE1AVICA OF 114k
GRittl LAKEIS A% k ARw..L.OUCL It, A lkALlSlq. hAY. 154 MOST it-PLRTANsT SUCH PHkNONEA
BEINO 1) LAWG 1Mh~loCLiht P6U.4ENLN1S hLAt 114k S"i.ALSO 425 C~ASTAL JETS. (8)



ACTAV CU&e.ikTS IN 1ht Ckhlip, h'LfkALhp J%) l ~AhLIhG 11KTIERAL WAV.kS OF LONI6
%W~LFNGIh ANLU LAR~uL AlliLITUDL# (1) SlAKO'jh SUjKPACL SL1CNESo AND (6) AGIA11N~a
SbkfACf ANO) IitkNAL StlChLb;

107 CSAKADYP oiAb~ltL 1.1
SIRPLi AhALVIICAL IhLaDELL. LF lvlhV-Ek'.tt C16KCLLATL IN IME 61%LAI LARMS
(1itel FRLpf, 111M LL.NP GkkAT LAKES kiSo P371-364;
CU~ktNTS; hA1h&P.AlICAL hNODtLS; WIND; CLRIGLiS FOPLE; COA4SlAL ZL#NE; NESOLIPNIONJ
IGRe-Cil-1l~bbI GCL~il; 6CuUtZ GCCLt35 GCL.QLd; GCOJE51 6COEt
RLCEKT LALI01iCAL AhLt NWUflkILAL STUljIES OiF blLDEL GRELAT LAKES" ARE SUkWLV(D AND
T14EIR IMPLIC41IGiNS FLO .kXPEiM14AL WOICK Aki CISCUS~e Thi IhiPOR7ANT DYNAMICAL
FACIORS IN DilteIiNiNG LAP(t-SLALt wAlik AL kP-ENTS IN lht GeEAT LAKES AI'PAR TU
BE; (11 WING STALSb; (2)IM %N ,uhS3TfA~i'S 6f CuhTANLIT? IFPSLD bY ThE ShMOkES 114 A
CLUSEhI BS$Ii; 43) CINULIS tL~kCfr. *ah tPAY oE ASSUP.LIJ CLf4STANT FLO A BASIN QF
GkiAT LAKtS UIPIEKSIUKS. Tni TIkLLPEIICAL SILLi~kl FLVEAL IAIP IN ADDITILK lbi
TMFSt ? tSSEkaaAL PAEI~sk3, 10t SUhiftA5 DtNSIlI SIRATIFICATIGN AND THE VARIATIONS
IN DEP~h ALSL tAkI A lLk1.i(sLLIhG INLLENCL LN TihL CURRENT iATTERNS. THi
INFLL'EMC (t WLOTT.. AND ShLR.L kIiLli0- Ar'kikSTTO bE P.Ihul~p OuT 11IS IS NUT
CCNCLUShLI kSIABLAStCo LhlULS Ahu LARGE-SCALE fILATUPES OF THE
CI&LdLLAILN- Pk.UIs.TC BY i~t~ikd Amc 41) CLASIAL JETS) (2) IbkkNAOCLINt hOVE#IENTS
IN T'E 5HUjk&, ZONES AND) (3) ilLTtLta Of CUiitNt PATTERNS* SUPE SLANT EXFERIhit-TAL
EVIDENCE kXISTS (N Tt4LSE lhliE ItiL ANt) iP.PLk1Ahl PI'NuhENAp BUT A GLi DEAL
ACRE( kClk IS h'EQtuIKEV# hGSI Lk um.ti- IiAv BE CAAkociE CU NLAA ThE SIrCItSo ANDi THE
FESLS ShiULLL BE PAI&TICULAkL?. ILLVANT Tu hLPAN ACIITIES (in THk SnuiLS OF INk
GRAA LAKES;

108 CSANACY, GAoi~tL I.;
NPIND-CRI'%Eh SUPPEkk CIRCULATI~h N 1knaE G~tAT LAKES)
Ii2tfr) J. Of GoLUPhYSICAL kESLAk~ni. VCL. 73. hL* 0. PPi!?v-2!br#;
MFStL1P:AIZ~i; bIlwLi CURHI~S, 14Alntth&ICAL t-LS)L
145t; GCLt)CZ; (6LUb GCGtoijte GCLLtt; S0trLIFILD P.LDiL$ CF bIk-FCR&E hOliUNS
AkE CLN!Dtf.L IN Imt IwU-LAUPf CIkLLAk 6ASIN 'IMOotL. 64ieAl LAKE' 1hTbitLUCLU IN
A N t A PL IEk P tA PNk. Of, , i S U MM k C iiI.LITA L N 5N tL h A I h i L tI h I i P k iS ih ab bL Ih A
UIF.PEPe ziE5.LY %i~i, AN( A L1%iNUERt %iNL lAk~si, PEkIjUILALLY IN M P RQDtLt A
FR1CI1LNL(SI. LAKt RESPUhSk CnAkACitkIZLL BY STRUNG bCjohNLAY CUOANIS ANIJ
POCUNCE(. ThLhG.K.CLINL ML.V0PtNIS IN Iht 1(jDmt ZONL. Ink LENCtH SCALE DETEkhINIhqG
Ttqi WID1,. O UPI ilS HE~i ZLoht IS ThE INADs.S Uf DkFLknIIiAhON' IYPICALLY TNfitt
04iLtS. LUSEkkA1ILNS uh LAN.tS HUgkLhpe liIilAN, ANt) UNIARIF ShOi SUC14 W~IGNS To
BE PRESEKT NEAR THE NgiOlkts;

109 CSAI ADIP 64bKiEL 1.J
61%V EFFECTS uh 5UftFACE BiAdluP. FRtlIlS)
IIS7b1 J GtLVrrYSILAL iktS b3lL9)t~tb-St4k;
WIND; CEASIAL ZLhtL; hAThM~A11CAL 14ILlp ?ESCLIKNION;
7S33; GCL&,i,;
IN KEARSI-Ckt ktGlLNS, UA1E9 k~ kiLUCiO (LNSIIV 11 FkL&UEhTLY PPESE#4T UhiNG TL
fiISHbATE. IM-L6 wk SrkIhG MEAhL. UNULP SLP.E CIRCkAS7AMCtSv LXGI NEARSHORE
WATER IS CCNIANLC' IL. UtIL SIDE L1 DENSITY FRCNIP ENOiNG FlRte SuRFACE 10
SOiT~tr,p Ale) 15 CAILLi $PkIh~v lnikkP.CLI~t' Lk lShtLP &C'ik FklINT.' IIE SHAPE AND
PEAPANENCY C) Tei1z FRjNI Aki AfFCtEL 81 WIND) SIkESSp 1HICh hAY INTWRERE wiTH
THE APENTUP SALANLE IN A DIkECTILjN PAxALLiL 71L THk EPOkT AND CAUSE 6kECSTkLPhIC
ADJUSTN(KT hi)Iula hfiRMAL TL Imi iRONT. A SINFLE GkLSTRLPHIL ADJUSTMENT 7hiCKV
ELUCIDATES S0PE OF Ink hONE itilLATANT E iCIS GF NIND ON SUCHn FRONISm bINDS
OPPCSIkE TInk (aLS1kprh'IIC FLroW Ab~vt THE INCLINED FRONTI LND TOj FLATTEN 11S SHAPE
AND EVENTUALLY (.tSTkGY THE IFKU~i, aUIIEIINES CALSING TaiE FLkPATION OF A SURfACL
LENS OP btbbaL. LuLIAkISeN bAIm Ugt)BESWIUNS FNkUP LAKE ON1AISI ANC FRON THE Kku
ENGtAMV CUNTIN06TAL ShtLVkS IhLmS THATl ITh leELft GIVES A REALISTIC FIRST-OROER
D(SCkIIILh O fAeUhTAL Bt' AvIUR.;

110 CUTLER, No Lo;
T14 *IOLCGICAL IKVkSI~lI0KDS Eii lPULLUILK IN TInk ERIE-NIAGAik6 fmAIERSHEGI

a (1jjql NY SI~t C(INSigVATICN OtVAklPE#1. A BIOLOIGICAL SORkVft OF If&Ek£i-61NAGARA
SIEP. FP. ii*-1391
PELLLTICN I TIbiX)



GCOOE4; 6CObt'4lo 6rj~bt'k3; 4CUUt5A4131 4CO~t465; *V-Ci

III CZAIKAN SNA~i-k C.)
CRSISACIAN lLvFLAN'IL. Wi S ..iImtSIERs LAYKE LN1ANID IN 197Z UPING THE
INTtkNAIIh.,AL tlkLL YkA. r~ai THE GkkAI LAKEtS;
(1Q71,) P9L,C 1111 CC.NF fikAi LAKES liESP Fi-1l
ZOOPLANKI(jN; CkUSIACLAS CjPtkGDAj rALAISLIDAS CLADOCERAJ ABUNDANCE; C1STRILo1IliN)
HARPWAILCICA; -

IC-i-C17-25#74i GCLjDL5A4; GCLUki5BZ; 6CCDtbb%; 6COOE5CZI
IMF SAriPLING hA1RIi MAti 1 IRAhbtC1S Pf NOCIiLAR TO SNOkE RUNNIN6 FfROM PORI
WELLER 10 NkiCNLSIkR aliii 3 SlAi1CjN4IN 11LA(. TRAIhSECl AT lIZ, 4v AND 8 KKl FROM
SHCRE. SAMPLING WAS CONDUCTkL DIJRING 14. CRI dSLS FRCP MID-AIl TO 14IODLCEMSII'
1972a tGPEPO, NAUPLII NikL 1141 MS1 ASUNLAI' IDENTIFICATION GkaUP FliLICIWED SI
SCSANI.IS WI1TH P$Lok.AND ZNNAlUkk i.YCLQPEIG CLPEPC'OIOS* THE OTHER COMMON.
IDE1411FICA71CN (RL.PS IN. LtC&EA .NG QKkIk OF ABUNDANCE kbRE CAP"IA REIEOCURVA&
CERICUjAFHI~uA LACtlIk1RSp CYCLOPS SIC6SFaliATU$ INONASIP IREPOCYCLOPS PRASINUS
PiEXICAK'LS. 114tKAIURk CALi.LIL; CLiVEKDCIL~o AND EUSCShINA CONEGONI. bITH IHE
EXCEPTICI. uF k. LOkkr.OkIj IL&E Gki;LPS VLAP.CD -IN SkFTLMEI.,R AkC OClOBEk. 114k
CCriPCt. CLADLCE4kAKS LXMIbilOk IhE TYPIiCAiL CLAuCCERAN P~ATTERN OF WIiNTER AND SPRIlNG
ABSENCE PFjLLfahE0 LV VERY 14161 #NAX1PA IN4 LATE SlNILNk AND LAILY FALL# ESPECIALLY
CLLSkS7 7U~ ShNL .SiVtFAL SPiLILS %kkE fiNCCUN1ERtO WHICH HAVE 1401 SEEN REFORME
PPE'WOUSLY Fkuh EAL~ GN1AkIC. AerC,14( THELSt Akk PEktNAPS 3 SiECIES OF ALONAs
CAPFTLCEFiLQS 6IE~lIPJS1R1S* kUkYCiKhLS &A4ELLATLS# A SPECIES OF [4I(CYCLOPS* AMD 5
SPECIES Lif 1ANALIICEID Cei.PLPL.LiS (SAYLCAPIUS NIVALlSP CANT14OCAhPIUS
Ri6jBflICE.KEk1, CAhlh(OCAM?1Lb S1APcIVLINLIDES, P-LSGLMRA ALASSAhAs NOrkARIA
CRIS7ATA);

112 DAVIE# ELIZaLIM L.1
PLdLIC PEKiCkPItiES W. mAILA LUAL1I11
(197!) 6A~iR *kSLRCES bElo ia3, fP'.3-4,7;
L.ATL9 QLAL11V; FLdLIC PWRICIPAIILEN; hl;
0%.3; GCCLt4J 6CLbi; GLDUE21 GCUEt~i. ilb
bAlk. PCLLIILh 15 PLRCEIVED BY hii GthEk&L PiBLIC TO BE (4 INCALASiNG CONhCkRN
AS it hAidsi ~ikLir FALING tmt 41AtL. FkLm A StokWE OF A 0kPFLSk~hIAIIbL SARPLk OF
ADULIS INs wlSLDNh~lh IT %AS Sui~oah 114AI t PtobtjI HAS R*11ThE LkF&NJIE IDEAS
Abrji- 604AI CUNS51j1Lu1~ A DESCRIPIIDN Of- PuLLtIION. 1141 AkSPl'NOhT. tEN1lC.ED
ALGAE *ISL h~LPKY, 6AKt. WA1R 061 6~1U NLI Uwlit hthlCJN AlIkAtUIES SUCH AS
CNElICALS Ok LlSEAS.. GERMS THAI Alit N~L L;EliCIED BY Itik HUMAN SENSORY SYSlEN.
041,I 7HE LkSLNDEhIS IhEak AbhkO 7L NAht wAltli IN 7L. SIAlL 14A1 1THEY FELT WAS
PCLLIJIED# tIhE, N.AhD bAIERS THAIl IN FACT HAVE IME ChAksAC1EPISIlCS THEY DESCRIBED
Mf*N LczFINiihd, PULLLTi~i. Inik MOST hIOELY UlStO INCiCA70R$ C.F wATER POLLUTION SkEht

IKlSUfFICILN1 IN LibmI Cit 11k PtibLiC. DLFIKsiIIIQK Okp ANI CuhsC:tk ASCLI. bAliE

113DAvJtb~, 7UJ I.; IMLMtAS, I4ELSLN A.;
GkkA1 LA~tS PII.LGkAh LF IhL GvL.NSt ILE L~bURAlOjRY;
(IS72) PRO0. 1S1 FkiskiAL Ci.d.F ON Tht 6ktAT LANESp PPbl-6b;
US; RESiAPCtI- PRLGkAF.1J kiGULAILi.Y AGENCV;
US-PCS-l 1Q?j ; S E

114DECI10, ALEX;
NELLC"IhC~eIVNCNUS NOTLM1IGUNI K. SP. (ACANII4OCEPHALAI NkEoECNGRHYNCMIDAEl IRON
GOLDEN ShINELR Of- LANE FDN1AkILs
li190) CAI.ACIA J. Zw.OLL46Y. VEOL. 4! . Nt.i.. PP55.50
ACANIt.CCEPH46a; hLItP.1(6UNUS CRYSLLkLCAI; FISH;1 PARASITES;
2594; 6CC.UEI;
A hti. S~iC1ES OF ACAhhUCEPIALAK, hEECLN1DRMYNCM6IS h~EiNIGLhip FROM 114E
I141IS1I1E Oi hNlkr.lGLNUS CkYSULiULAS INITC14lLL) IS DESC&ISEL. THI13 IS 1T41 ZI1iD
SPECIES CF IN.. kAKILY Mtt~k~hlhOkhYhCHILAt VAN CLEAVE# 1Q1I9 AND THE I.511 SPECIES
OF 11-1 GENtU NEEC(MhltA4ThCMUS HAPAR., It92* KhrObh F-RUN NCRltq AMRICAN FISH
ACCOIRDiNt It. VARIOLS A6UiURS. 11 IS Ihk. SlAII4 SPECIES OF 114k bENDS
NEOlCNIkIT.HUS WHICH LlolS NCI uTLIZE AIOSTQMILI AS DEFINITIVE HOST1S IN
NORTM APikICA;



GREAT LAOLS INKLoLLA1&Lh,
119(d)S PRLC !1II L.CNF (,FLAT LAKLS kLSs PbZ?-b3%;
REGLLATIUN; LAKL LLVLL~q VOLUht Limb CLkkkhl FLDI
IGP-CJ1-IAitbi GCLLLI; GOLItZ; 4.PMA3; GCL.DE4; GCCQE ; 6CLODc;
T.-E FAPER Pg~kStk1 A bRltF DLSCRI'ILLN OF ThE FHVS1CAL CHAR~ACTERISTICS AND OF
ThE HYD(ALICS Ahb hVRfLjlisY (if Inc GktEAT LAKES SISTER# ALONG WITH A SUNNAARY OF
REGULATION bTlkoILS CO.NDUCTED OLkihN 11-k PA5T HALF CENTUR11% THE TECHNII;Uk
Et.PLEYEC TL. Dt~bkL&A CU~kEhl. CoPERATICh*L CEGULATICk PLANS Ok THE LAKES AND0 tHE
LATEST IHlikNAIICAL SILDat! FUk ktGULAlAL. LP ThE WNIRE GAEAT LAkES. AND
PkCBLEPS OF S6'tCIAL IKTERES fihCLINlkhtJ THkREIN ARE DESCRIbED. DISCUSSION OF
THE DF&IVATI1iN OF BASIC DATA (k*G. LEVELS# FLOWS. SUPPLIkS. ETC*)# UNIFORP. SASE
OF COMPAIIISLK E?-PLU~tD IN THESE SIUD1ESP RE'LU1REKEhS Of REGUILATZLN.o VAftIUDl
AFPRGAC14LS IL kk(PULATI1DN, AhL ttnOL1C&S Li EVALtLATING kESULTS A1E INCLUDED;

116 OECOL'KE, BENJAMIN 6o.5 IIEGRIjIN9 EkO.14
FLkECASTIhb ImE LEAELS UP Ink GREAT LAKES;
(1907) Ci)RPS ,.,P th6INEikS. hlSCELLANELUS PAPER t-7-29 kEPINTED PROP WATER
RS -URCLS RESEAtl-v VmLL. 3p Rb. 2. P. 397-4C3;

wAT16 Li~iLS; PRELC1FITATILh; FORECASTING; WATER SUPPLY;
US-CE-L-IMPc7-2; GCODEc;
A DfSCklI1ItN iS ;pItN LUP TmL U.. LA~ic SbI'V hilnUb OF FORECASTIhG GREAT LAKES
IwATEA LkVtLS. THE PElhuujg IN GthkPALs C~ohSJSIS OF DETkRPINANhG A LEVEL FUN tALH
PON~I'd UP A C-NPkht. fCktCAST PtiiuL I.h EALH Lii ThE GkkAl LAKES BY kOUTING A
PiELICTEU VLLLhE LP %ATER (NET bASIh SUPPLY) 7C. EACH OF THE. GREAT LANES BASINS.
TI' tkCt'NIiiLk t;P-LLVLID 1" PkED1CTAL.N Lf Tt.E VLL~ihc OF IHL WATER CCiKSIST,* OF
USAKC NLTI.'L LINLAIt REG tSSL'S bAbLLP UPON L.S. imEAThLR. 811AEAU PRECAPITATIOR
AND IEMPEuRA1Lk E AIA AS OkEDICIUR4 FOIL llit FlkS7 NhhTH AND IRLkOiD PEDICIORS FOR
IMF SECCAD IhL6 TIk SIXT.1 hL.NT. THIS TELI-NIQLt kESULIS It. FORECASTING OF
LA'~c LM~LS UN htP. AlrRAGE FRklDJ 11 1[ 41. LLLS~k IL THmE kiCLkDiC LAKE LtVtLbo IN
LC MI AISLI. wull lht TEChILL THAI Ll!LiZES lIEk LUhNG-TEk. AtiRA6E VOLUME LibATERk
AS 11,-6 BASIS LF PINL,.ICTILNS;

117 DEL Pi-FTEP ?NAIHLtEN;
PHuSkHATI AhL NflkAlt STUll It. LIiLE SLDbS bAYv Nhw. YORK DURING W.IhTtR ICE
CUVFP AND LAkLY SI'RiIa, 1(07Z;
(1604) PILl ClEkl. dILLUCAILAL FIkL. SIAIION DL.LLE1IN* I1)aIb-.I;
140RIFNTS; NitRATE; PhgSPHATEj PhLS hLIRUz; NIIRLGENI w.AIERj ICES

118 D)ELFIKLP JUSLPM J.;
GPLAI LAicSt LhEi.CAL hUh~iO&ING;
1197t) [hloIRLN'tN1AL SCIENCi L IECNL;LLC.Y# hLL.1up NC.. ILP lPFo.9Sb9901

- Mcs~TclpiI.; LhtPeALAL LUMqPLS.ITILh; klLLLTIONr;

3172; GCOOkt~; GCLOEki; GCODEZ; GCL-UE; PCDL'; GCODE5

110 DENNIS# R wbtfT ke;
US hFYGE SwilI STSTENIl JSCkIP~IIu OF AkCMII LL DA7Al
(197E; IS. LEPT. LI LLMr.tRCL. NL.AA TECHNACAL REPORT EDS g7. abPP
NAIGAVILK; ILScARC1 ; A&VANCL 11; 11-11L; DATA PRIJCESS1146i DATA BASES;
TEMPERATL~ti kAU1A1IuI,; WIND. DEFls.; LLSSLVEDt ONYGLNJ L9LOkDFHYLLI $ARCOMETRIC
PPESSURE;
US-CN-TP-kLS-i.7 GCLutEs,;
THIS REPCNT bESCkibES THE DATA COiLLtCiTE AILIARD Iti IU.S. SAIP5 kESEARCHER AND
ADVANCI: 11 LUkIhLz THE IN~tI4NATIINAL FitiLU YEl. FOk Thi GkEAI LAKES 4IFYGL)D A
JOINT LNIliO STAIES-CAiiIAN PkOGkmAt CE.buClE IN IS71-73 FOR THE STUDY (.1 LAKE
ONTIAkIE AND 1Tb bASIN.ScNSLkbplUAlTA AC6.UiITILNt SYSTEMqSv Am, DATA PROCLSS1N(I
PRCDCEDURkS Alkk 0ISLUSSEL, AND 1NVtKTC..sLS ARE GIVEN EP THE ARCHIVkD DATA;

120 011.5CM, I,RRIi
EART~H PLSUuRCLS LbSEPVAIAOh SYSTLAS PRkiGkAh RESEARCH AND FLANS FOR ThE GREAT
LAKES BASIN;
(IM7) PRUC 151 LLEIiAL CENF LIN ThE GkEAT LANE$# PfP'.b-bb;
REPrL~t SEN ING; &LSEARCn, FRUCJkAS; ITt%PHALJ



IjS-PCS-Fl97i; 6C~di&!.B 4C04t~S

121 GINGELL9 1W'hN DO;
01I LAKES P[4LL0I1t-;h

(19661011M NAltUAL RESOURCES ClUACAlD lilt% ANNLAL COhFkkkhC&. PPl'.-bj:6
PDLLUTSLh; kCEhGP.ICb;
eMl-NOC-CIA; (6OILE1; GCLODEZI GCCLDt3S GCLIJE41 GCOOE51 GCODE6;

122 DCLSER. AIChAekD A.; Sis MN# bcj.E Ad;
PGPk#LATICK T&LN5 0.. *LAL~b~mbS AbC, SlAILLIhfS IN NORTH AtRICAv 15#66761
419791 US DEPI OF INht~kItk flSh AND tILPLIfi SEft1Ck SoPLCIAL SC1klNIFIC REPL.RT
WILDLIFE NO 21d., PP991
POPULAIIN UVYhIlCSI SIURhN.S VULGARIS; AGt.LAIUjS PH~thICFUS; hQLOTI4RUS AuER)
QUISCALLS QLIbACIoLAi LSi CANA&^;
US-IF-Shll4i
THEY USEC THL NORTH AhEkl(Ah *btEGIN. bIkG SiUNREY TOi LSILATE POPULATION TAWNS
CF OLD-WhIGE&b ILACK014Dbp CLAMUhLit.ACKLLS# bk~kh-,HEAbLtD CCbIIRDS# AND STAkLINGS
FOR qett-76 IN~ THE U.S ANIJ CANADA. i.X1tNKtL Tli A CL.N'TlhEN1AL $CALL* THE SLR~tV
lNOICATL SI(GNIFILAw1 IIILktASf IN. 1hk MiAN NUMiE.' OF kLO-..1NGS# CCWSIk0S AND
STARLINGS Ob~k.'bL4 Fi.x ROL~t. SIARLIhCS HAC THE fikEATESI INCRiASEv 4.96 S1ROS
PER ROUTE Ok A 19.o4% lNCkEASto hti S1AIkLihGiS fi.EAIEST REGIONAL 11CREASES
OCCURkEG It. THE bkSlEkh US. I'tCdULATILNS ijr RED-WINGS 11NCkLASED MCS1 IN THE S1.
LAwfiEkCE VALLEY AND FARTS Ijg 1t.~ fQADtlS ANd L(JREN PLAINS RtGiGNS. C~lbBiaDS
INC46ASE' 119L hGS1 IN lti PLAINS FRuM 1C1.A TL SASKATCHEWAN. AND DECREAS&D D~kR
PARTS OF It EASTERN AN[, IiDhSTtRI. LS. 4RACF.LE iukULA~iONS INDICATED NU ChANkk
0O. A CGNTiftkhTAL SCALE b~lLITD1 SNMb STR..ftC IhONkaSES Ib THE MIDWEST AND LOWER
PLAINS Rffw.IfwS 046 tiELLIhkS IN. AIALA~tilh. ThIS KkLRLkDGE CDF BLACiISIRD AND
STARLING PuiliLATlIaN lkkNUS IN SP~..&FIL AKLA$ SnOULD IPPkfjhE DkLI ABILITY ILI
UNDERSTAKD lN(.kkAS1NC OIRL-MA. CLNFLICT~,, IL kVALL.ATk PROPOjSE& 81iRD-DA14AGL
CGNTROL SlRAIi6It1 ANU O IL 5VtL~.t rAOPL kFPE(.IVE# LONC-TER1 SOLUTiGNS THAN. AOL
AVAILAbLf Al PkkSth1..

123 rCDILD 6LbE,.T j.; KL'SUSLF GtfgAUE Go';
TRAf.S1 SUKAi PlkA.NkkhetM lb LANE LhTAkL LN mTi IiLltr CF ThE NIA6ARA RIVt.R;
419tt) PPOC 11TH LUMi fotAl LA~ibL kESs Pisv-j&7
SEISPF1C F.LOLI4lH; SLIShiC$; StDlhil; PMVYNILGkAFt.V; BOTlotn;

RECCNDS COTAINL&( FRUt, A P.ELh hU6HLS IkAh~i1 SONhAk INSTkuMENT "AVE BEEN SPLICED
TOGETHER AND~ A CONPARISuI. hALt. fEitEN AMPLAILDE OF SIGNAL AND 90110OM SAMPLES IF
IDENT1FY SUillaM tAILIALS. LEnHTR ATA tlkLm HYDADOGRAFt4SC CHARTS ENASLCS a
FAIFLY CCMI.'kkhSlvk lNTERP.'&A7ILN 76 bt MADt. THERE 1S VI&TLVALLY NO
PEWFRA716hr INTL, TIht 60110I, $kC.&NhiS bY lii, SCUND BEAN' Fk1;4 TH SCNARP
PtfIRAIIUN 81INU AoLbl I IN. IN16 lht VLkY PECCNILV L.&FOSITEL SEDIM0NTS. T~t
RECC..DEL INTLK'Sl11 Lt.. TN,. kILtLlti& b..AP IS DkPLN~jtNT 607H LPC.N IBOTTO
TOP0GR&PHY ANC THE SkOlfitl P-AlikILS AT Tin %ATER-SEDIMENT1 INTE&FACk. ONE
PROFILE %'AS SLevb tl. At.Uh( Ab.LT . li bF T1tL NIALGA.A iVt. ASLIWE
NlAGARA-LN-Tht-LAt. THIS AEi.LRD Sh'CkS Ti STRONG RLFLECTIO. PROM THE EAST BANK
OF T.'E Al1ik AS itL AS A STkN~al JA.CICATlI.h iu A $hN6 AhL hLO BOTTO-P.. SOME
PkOPINFNT kIDIPES ARE kL~tALtLL hi-ILho PROP. Thiu SHAO. kk~iON. MAY SB f-10 FT
N16h. 2G iuTHf: Pski;ILLS bitk SURYL~iO ai. LAKE O-NTARIL Off THE t-OkTh OF TN.
NIAGARA 0RIk. lhtsk kk(Litx0S A't SNLbr. ollt AN INTEOPRETAT1ON AS It &LITOM
MATERIALS A14L A CDNRELATILI. kITH iphaT k6;IP CORkING STATIONS AND NYDROGRAPHIC
CHAP IS;

124 DONILAND MARK. A.;
THE CClt KisaGARA 644t NICROMETEROLOGICAL PROJECT;
41972) IFYGL b NO, 4v F PiuA-Zi
CANADA) PRUGRAMS; RLSEAkCh; IfYV. MAU.ELT M.EROOV
IFV-Sd4; GCLh~k'.

125 DUNS7# ALSSELL C.; NURNs STEPHEN 9s.5 LITL'rkPAiK* PAUL CD SMiTH, STEPHEN As$
NICHOLSP STAhLLY A@) kE~tESON. *.AFL$ Lot KNAUER. DtoUGLAS k. SEpbs. STEBWb Lot
WINTER# DUKtAI.. ft.; wIRTh, Tt.UMAS a..;
SURVEY OF LAKE kitaSLLIlAlLC,% TuCS.ICUL5 ANCD WIPERENCES;



(1974)D bISCUNSlN. DEPT, UF NAIUKAL ktSbeUK(.kS. TEC1N1CAL bULLETIN Ks. ?So kP.

LAKES; Rkt"AtILITAT1LN; SLUItlk#SATIjdhj hwlRkkT Rit-UVALJ DkEO6TN6;I kUlkIk1Si

RANA6WNi ELI NUhICAT IUhJ bAlEI, LtWLLSJ CLkktISJ H4ABITAT; ALGICIDisi

NERUICILES; MEIHUa iS;I
WI-NF-167:,j GLUIJ1 "642 GCL6t3I fpCOOE'. GCCDE5; GCCDE61
EXCESSIVE ELlkOPICATIO 0F LANLI IS A StRiLUS INTERNATIONAL PROBLEh. INEIL HAS
BEEN A 66EAI NEED fUN A CLftPKLHtKSIi IN PtMAl1ON SGURCE -USABLE IN DEVELOPING
FuTULL 0khAbILlTATIUNI/PkltCTION Vk~flkAI.S. IMIS STATL-ClF-TIIE-AkT fikVIEW
REPRSENTS AN AlENPT Tu DELINLATk iht ACCLMPLlSNNih1S OF LAr.E
RESlORAT1C5N-kLA1lk ACYAVIT1lt: %ukLDh1Lk. IhFLkhAT1Ob 6AS ACQUIREDi TNRCUfvh
EX.TEN'SIVE %ALL SW'VtV (A660, b#00tU LfilkLSs (LLiCRATILN OF StVERAL
INTESAH1.TUNA JbURhAL:)/htW4L~lbTk5 AK&- A SYSTEAAlIC LITEKCATURt SEARCh INCLUDING
FOREIGN AS VELL AS DOMESTIC MATERIALS. lhc CONTENTS OF THIS REPORT CONSISTS OF
FIVE MAJDk LI VISIUNS; I) IbLhTIICION, UE$C&PlIOh AND PRESENT UTILITY OF IhE
VARICUS TEChhlwUESP 2) CGKPILATiut, AND OiCRIMON Gi INDIVIDUAL FAST AhOIcjB
ONGOINGC RLSL.r'ATIOjN tX.'ENItr'CES (ALF. il W,0 ACCOUNTS),# 3) PROJECT "E1llcOLLOGY.
41 NAME A&6 ADDRESS CF FEPLE P.NOV1UIN6 ikkTINENT INFORNAIIEN (OVER 3C
RESPDNDEhISI, AND t) L1IEI&TLkt WkkhEi thrikE THAN bOE. DCCUMENIS);

126 DUIKAP bFRNARD .1.; CHAUP ALFRED S. Y.; CLLBLRNo JOHN A.1
RELAICISI bEliotk hAClkA&AL INEATLNK) LF hAlkfi POLLUTION AND FECAL STEROLS;
W1474)3 WAtk RcSEAIILII tIto7-Iw'#
BACTEPIA; POLLUTILN; hETMLUSj bILAI.SAY; iiCAL CULLFDRI.S;
CAh-CCl%-Ck-1, GC~bt; U.CE-DL:. GCLjut?; GLUCf4bilr.3

127 DuTAP BEN.KL J1.; S%17ZE -m.UStp IKAkfh b.;
DISTRIBLIh)N bP PLIA.UENS &.ND TLR1CANTb IN LAKE( UNlAPL bA&ikS AS AliSESSED SI
PIICROBICLU.1LAL FALkDURES;
(19.7e) .1 EpkiA LAIL$kES NE )Q7-4

?ffIZ5 GCOOE"A;
PATik SAP'PLLS fLLLL6L FROM INSmLki- AND WkIfOI~t %ATER$ IN LA~i ONTARIOs
70RUNTC bAhRPR96h1 AI.C hAtIL1LK LAY %LkL IL~olkE kEN PTAGmEhI6 ACTIVITY lAlSI
TEST) ANr 9kk5jNLJ Uf AC.UIL %X1AhIS I PAIkLLUP VGLUTANS TEST. DATA IhOICATE
PAKY IKSN Rk bATENS CONTAIN P.LlAUti'&C CL4khS loliCh CAUSE kEVEPSICHN OP
SALP-CrhELL'A ltSlI SlkAINITA l 3Lo T1I4 HA.4LI.1T OF SAhPLfS UtSTED DID NOT CCuNTAI'
ACUTE 7CXICAN11 bASLL ON lIft sFL.,&Ll.L# bJLU)AbS TLSloi

126 EADIEP M~AN J.) k~bkklsUhp ANur'LW,
AN IPVGL CAI$OU U60.L t~t, LAAE DATARAL;
(197t) J. GNrEAT LAPEb xLSLAk~n. VLL* L., No im PP. 307-313o;
CAkBLN; CA~ceN LILXIUiL; P.AlnLhAhjCAL PCULLS;
br.33, OCED&ll
A CARbEf, aUDOLT hAS IRUDUCEu kLK. tAC14 t.Ur'lt 0. T~t INTEKNATIU.tAL FIELD YEAR POE
iht GREAT LANLS lIFVGL) VLAI ki APLI 1.l IL. P40%th ISM3 IC DIER? INt ThE
IMPLLTANCL Ef l0it AAICLS SLORCtS AND SJNNS OF CA~b,N. MA.JCI SOUQCFS bikk FOUND
TO bt: CC2 Whl~il WtS PIXLU~ Ah &4N CR.N AlTER UtoIN6( PRIMARY PRC.DuCTICN AND
It-ORGANIC LAPWLh IN 1.;bU1.Rv SliLAPlS, ESPECIALLY ThE NIAGARA RIVER. T4E RAJ(ER
SINKS kkkt kilUwa T76 8L IftE.xiAkl LAkbLh LUIFLCVb Al THE Si. LAwkihCt RIVER Aft.
NET CC2 6AS EXCIIANGL bilbIEN lIhL INOrkLDN1L CAKBON POLL AND iHE ATEIUSPmkkE.
INFLOW AND EblFLLb i.P ORrANit hAllt(S AN lItERS, 5bkolhNIAT1ON OF ORGANIC AHL
INORGANIC PAlTtfis Gkui.Nb %ATtk TRANAfLrNT, ANL P.UH1CtFAL AND INDUSTRIAL
PE07Uk6AT1uNS ACOLUNTEC, IN TOTAL FUR LESS ThA. lCZ OF lhi ANNUAL SUOGET. T714
LAVE NAD AN INViNIUNT GP AOFRuOk~eeA1ELY 4.01, TL T~t TENTh Fiobt 946 OF INORGANIC
CAPPON AND APFxKCt.AlELl Al, CwpbEk U P AIlL#U LESS LRGAhIC CARBON. Thie
RIVERBOINk WiL LF INON4ANIC CARb~OF i C.bxlC T~O T~t 1Oti' PL6ER WAS 131. OF ThE
LAKFIS 3NVkhTORlm AbSUM1NL COMPLtIc AiAING.; A hINiUP.h MEAN RESIDENCE TIMtE fF 6
'rEAS CAN BE ILALLULATED Flt0P- TAil IkVENTLIIY. THE SEASONAL CYCLE lhiNNEhN 1re 104E
FIXAlICI OF C~Lgr'~ IN FRIPAI.V PkCLUCIILK %AS FRIPAPILY BAL&NCED IV A
CUMPLEPENTARY SEASONAL EC.Li IN iii AIR-LANE CCE GAS EkChAN~t SYSIM. Tht LAKE
ACT AS A SINN FL% QLZ (mA IN IIIL vARtP. ONhhS twHEN FkIhART PRODUCTIVRTY IS
I-IGHESI AhL AS A SuUkL~i LF CL2 IN IML LLLUP tAkl OP 1141 VEAN. 114E IPYGL TEAR
HAD HIGHER THAN NbhAL WLiS OP %ATER *Lfomv bUl Tr'S ODES NW APPAR IC 14AVE



PEFTL4tLLV THE ItLRCANIC CAUciit 5SIEF. I CCFiPARKSON OF IFYGL CAUSNt GUOGkT
RiSULIS 647H LUkLbPWjbItG ij1Jt.A1fo CALCO.LAID FURB A IVPICA. TbAlt FBRa1
tISMI~CAL CAlA SheibS h tMij &Lk 0lffLfr.M.L5

120 ECKFRl, THOMAS~ Ii. HAKLLN, JLmNt Ra.;

119771 6115, JAKS, k., t~os HELI4'.at#AkV 14P&IB1I AJOLD61CAL ChAkAC1IRISI1CS OF
TOE ST. LAw~kt.Ck IIV~ko SL.C Lml, WNttlAL SCiENCi-AND FORESIRY, P61-911
FISHERtIES; SikCIL5 01%LP&SI1Yj

130 EOSALL, 1IiOAAS A.4
LLFCIRIC PiUwE GItEkA11ukh AND 115 I14FLLEtC~ it UN LAl LAKES FISH;
(197t) PRUCLEDINGS Lii ik SiLU.C FEL~kAL Cbt.FkAfihCi ON THE GREAT LAKES* P4'.
45i-46201
ELECTRIC POmOt. GtERAIIUM; ELECTRIL F~EE GLKLRAIING STATIONS; wAIERI LITTGRAL)
FlShiIES; FISH;
5111; US-FCS-taff75; GCa.Dkj5 (6COLI C(00; 46C~IMB 6CODEI 6COUL61

131 EICI-eAU.m WiLLIAA ft-i
A SUb'VtV 0-a wik FPLLUlILh 1,4.t161LL LAbS
(1%77) SBtt.Ek PATRI1CIA A.# ED.# tCLN~aiA&C AND LEGAL, Et4F0CEAEM~ FAECHANZ5N~b
PRU~. LF A bfjbNSNLP htLO It. WIOSko ONlAkIrip FEB. 21-k2o I7S. PF267-21;
WEEi; PULL11jt. LLG1SLAi1UtJ

IjC-d-b-7-~;G(.4ito; (&C(d'ta; 4CLL i 6CLDE.5 6CDE4i

132 tL-S1AAEkAvb, ABDEL h.; WUktSBhk, ANA A*; L61NAv bINA&D Jo;
SlUUY LF JiZCx)jLLLGICAL AND PHYSIiCAL tAkAP.kLILAS IN. LAKE EINTA.1I AOIACEKI T%, 1141
KIACAILA AIVER;

M909') CAt-&L . CEklbE FLka It.L~hw WATLRSS ('F1'4 I;
P1c [,B1LLCIY; wmlkh. LLJALI1T; Ai.RLbIL kAChltkA; 1i?4E&AluokL; PHI; DISSOLVED

LPYCEN; 7LkbILIIY; 41A1i11C!.; ANALYIS; Pt-YSILAL CH4AkACltRiS1ICS1 N4ATMENAlj4Aj.

(AN-CC6--;i GWL.L',
SIULI 115 LiE NIk .AU.AIA Fi'%LR# -Ab A POWt~ at.%KC it4'IT ITlG LANE ONTARIG stRE
P~AM LSINL VAkICL5 MICALIDL.L,1LAL AhL. P4?SI1LAL PARAMLURS, IN APRIL# JUNk Aio
QLTC~brl. 191t. AN.ALYI1S LF Thk DAIA StJ%.GS1ED hLut EXISIEC. Of A HIGH. PCOSITIVE
£SSCAT!u ELthiE. lhc~t FAd*AhiTikSo Ih AL,4.aTICS NIGH h6AIlDIAL VAucIA&ILIV
USEEP S&PtLihKU SIliILKS WAS PuOUi IN S1141E.Se ALlh(ULGMl VfkIiCAL VARIABILITY
NOS N01 51AllSlIC.ALLY SiG.IiCAt.1 IN APkiL, WLE FARAIERS $"OWED VERTICAL

tekII'G~tbl' o$~It.O JUNE ANL Ol.*A. LAPLAh11Ot. FGb Th. VARIABiL0lI Of
NICREtILLUGlCAL OAtAhutltKS iN TERNS Li 1nt tutISICAL PARAMETEkS IS GIVEN, UsING A
BACR6WI u.LIP.INAM NI PRo.CLO~r&I A SIPULE MLLIEL WAS (A~V&LOPEL, 10 iAPAlt ImL
VAfilAbILIT Iit. Tilt KICNLWAwLLLGICAL VARANETERS it. T1Rt.S Li ChANGES IN' bA10)
DENSITY*;

133 ENBCdav Fae Co;
STCCIKL FULACY iCo lftE SIObEAM$ LA~kkS AKEPi040t.S lit 1,41 kkIk-kIA6AAA 11ATEASNE&V
IICLLSIVE Ut L&Kd t)itEs
Iiq~p) KV SlAlt L6t.SkkVA71L% DkkEIFTENl. a biCLCGICAL SuRVEY OF THE ERIE-NIA(ARA
SYSITi.. PFje.-365
PI1- STLC.I.4. FISt., 1kP.PkkA1L*ks SALt.L; SALMO TkUTTA; SALVILINUS FONIINALiSI
SALPL GAIDNkl~i IC*Q~)t.P0U4 DIJLOM1ELAf lliCK..PTEIIS SALPOIDES1
6CC~it*4?3Si;p LaG.i; 6 t JGC69446571 GCbLE'.6T7; GCDOE463161
GCCDI'.G31; GLLDE'.GI.T3; 6CLj.L4621iB

134 Egli. AND hIAIPARA (Oktkliti hIiLNAL FLANNING BOARDI
ATLAS LP AEULa.NAL FLAK$ AND tiQ6RAtS1
I I MEi At.Io hARA fEiil&NAL, FLabph1S &LA6NC. IJPDATED PERODICALLY1
DEVILCOPCh1 PL.ANNING; POjFLLAla&. WSIIAIL LANC USE; *ATER CUALIIVI $kbiSi
IuAPS1 4AIt.. $6PPLVI REC4WIEt.; 1ILLSIN6 C.iAnAL TERI S7ICS; bASht TREATMENT;
EI.Coo'-2; UC~ut46!J (GCuuu.cA41ib; 6CLDEbbZ

135 t)'l AND NisAAkm LOuhTIES kkGILtA bLAINING6 SLAi&J Ula.ITiES CEfPt.1IEIf



tNVIktUNNEt7AL aS~t$SPtI SIAlI~t%1 f0k l~k &kEl1t.L PLANNtIN6 BOARD UlILIIfiS

(19731 fkli AND hIAGAICA COLPNIk bEG&LNAL LAIN1G ICJARDP PP275i
POPULAIICh iSTIAAL~l~ UAlik SUeF#LV; saltA CLALITV; fi.i4mUAP.j bibERSB G*AhD

- ~ISLAND; hVi UASlE lktAThNIh; kN I0mNthl; IMPACT;
EkC&P"UC-MS-:., GC s,.4Tk; GCOLL16.g1a &CUCE,104T21 GCO~tk1#6T1J OCCCDES02TI;
GCOCE5BV14; 6C jkb4bS. GLLDEZA1451t; GLULEtA'm3Sl7; 6C0CkIA4T3S',i
6CC0DE'.T3SI GCi4M'.GbTII &CODAG24i GCOJD&46316i GCM0465T1; GCO4463M
GCOLE46314;

136 EIVINP LOUIS to;
PRECISE LASER NAVIGATIO.N SYSTEMi (PLANS;;
42972) PROC 151 FktkkAL COblf LN 11-4 6kLAI LAKES, PP20k-Z&4i
NAVIGAIION; MkThiLOS;
LS-FCS-P1976.; GCLAtb; IbCOUk7;

137 ESCI-NiP, AkIlfrUP 0; 6iCKkko GERALD;
WIATER RESL.IjNCLS;
(1972) SI LAhkihLt-tAS~tNN ONIAkI1L LLI'thSSILK SHGRELINL 5lUFDY IEChNICAL RkP~iRlm
32P;
HYDROLOGY; PRtCIPIlAILDN, RUNO*N DKAINAGL, hAikRi SUPPLY; liAflk QUALITY; GROWh
IvATFR;
SLE-S75; GC(LUL5U'm; GCGiOESD ; GCEDt; GCGCfjL"DT1;
THE WATERi RtSCI.kCiS dIClUkk LF IHE SI LAhkitLt klbE*-WAT&fd' LAKE ONTARIO
SHcOPELINE IS LOP.IKAT&D dY Irk MA .S1VL, NLLAIIVLLY LCJVSTAN7 TIOLUPE OF *Lub 0£ Ihc
GREAT LAKESIIti~k SYSIIkt.. INP0lS INTL Tmi STUDOY AikLA fk~jP PFECIFITATIOsk ARE L06D
FOR N~Y STATE# AN& 11* CuNTlkbUL;h Fo~ LAO6L IRi604A t SliiAPS IS hIftuR - kk
YH(AjGh ThkY L.kIGIhAIL AN SUME Vd lgk hIGtLST O, CIPIlATIL. AREAS CF TNI. SlATL.
70kS IRIFUIA~lkS (GLhikALLV CCDNlAIN hAlLR id LC~mIR QUALiTYs hAVL A IP~sti bIDkLY
FLUCTUAud Oi~b1£E AhL PkLA~iVELI SIhALL VL&UNL. TMjE~k A~t KNC EXTENSIVE
GRULhDihAIkk £iQUlfSA IN, IlL .1UDY Aktx whi~N IS HiGHLY PluDLL01Vk. wHkkk,
GkUUNtDhiltk VLL AOL hIG6h, imAltk hLY hAY BE allSiEiT bECAUSE. LF A
RELAlIVELY (.IktCI CCIdhLCTILh dtlwLEN $UiALL bA1LIV ANCJ GRCLND, AIER. ThE Si
LAk&~ihCE fij'.n VAL~t% AND ll viCINIPW IS A itCTONICALLY ACIIVk AREA. TRA~eg6SIV
BY INTNLSpIa. 1,,NELUS PASSLS AriL lht SLkNE LF InISIUkICAL EAKINM..GKLS OF NAdAil
DIMkSIcNS, CLNIINuir.G IjPLIFT CI IhL $MpELIhE 46 ALC0N-SHL~t TRANSPOAT Cf
BEACh MAIWNAL AftL WLPKIhNG To. ChiAtht, Ii Ch&%oACltk Al LEAST Uf SOME SNC~eEL1NLS
IN THE SCUThik PA41 0£ )HtE STU.DY Ait. lhE OLLw (if Ihi ST LAwRENCE IS Sk~tRAL
11315 GkiATEP IhAh lIhE v~~kLkIiLo LEPANL Fu" %AIER LF THE IUKICIPALITIES AND
INDLSIES IN 7HE AI&LA. ANY kiCOMNiENO.I1UK Thi (EVELEJE IPLANC SOURCES OF STORAGE
DO NCI AP~iAk 4USlI lIED. Sloo.6t~ri1 MiASuktS IL PkuTlkT Ihi STILL 'MIGh QUALITY OF
THE SI LAwktNLE RIVLN &ATk* BY A6WAo.lki0 WAS~t IREATPENT 1P% iht GREAT LANES GASIh
AND SIOICI Ih~dokrAIILAL $IUkVkILLAN L bH.#ULi; HAVE M16H Pk4OPLTY;

136 EbANNEp %AKr A.;
At. ANhLTIATEL kBLlLGtAP'tV UK PAxA~illC O.LltPFDS AND hOSI RELAI&ONSHIPS IN THE
GREAT LAKLS ktG1LNS;
(Iff7e) GkklT LAILS LAE. IIFP.;
BIBLIOGRAPHY; CL~kIOLA;
RtF-e-hY-uBC-6LL,,Ckl; CLb

l3g FALEr.NER# ALLAN) CtOLLINSP STANLEY t4ol DICKlNSON, Ike IREvCRB PRCTZ* RICHARD#
BUKIRSAP RGBEtk P'.; TMLdKSONs KEINh F. be; HARiAS, GRAHAM P.; h~jNARTN, PhIiaP 4.1
STUDIES IN IE LANE L.NTARlt bASIN VSiN6 LRTSb-I AN6 1115 hIG" ALTITDE DATA;
129?3) Fk?:iL SIMPUSiL'M (j% S16NIEL&Nl kkSuLTS ObTAINED FR~OM ERIS-It PAIR b 14.,

OLMOIE SENSiNG SAILLiIE; RIVERS i liLLL STUDIES; FLUMES; ChLCROPHYLLB
TURBIDITY;
6CGO(5; GCIUtA'u3; CAk-CCIw-Lk-c;
SIULIES IN T~t LAKEL 0NTAkAC 6ASal. ARE DESIGNiD TFO PRLVIDE IKPO.T FEN AOGULS GF
SIVF OASAN LISChARGE AND NACkRo-SCALE OLAIL~tS LF LAKE CIWCLA~iOP.. LAKE SIU016S
AFPFAi IL PkEGlktR hIGh ALTITUDE ltkLEAY TL ktCORD THEL DYNAM16 ftAlbR64 L.* LAKE
OTAAIC SO IMAI ENIS-1 DATA MAY bt iNERPe.LIEC. LAKD AREA SUD~IES REQUIRE INPVT
OF SOIL P:JASTI~k, LANL ULot ANG SIlL-SLuticNT-EU~gJkPMOLuGY hiASURENENTS Stint (of



W09ILh APtimk 1g. bk AtAILAbLts Lab A kA:6UIkA. SCALk fkCIh 6STS-i .'Ar&UCiS1

140 Fat'g91#9d~, 1. LENAZS; NALbAjI1&~ S8#gC'P

(I'.Th) II. L&%vBihLcmLASlkkh uhlAkili CLttAISSILN TECHNICAL kIPFGA tIN. bo 114011
FLIt15 LIi tfISlALSi hAblIli 11511 SluLr~ififi MPIP.UCTIC06i WATER fiUAL1IT
EUlk0.HICATILN;
SLF-Tld5. 6CC~kb bOM

141 PlC). AL COUNCL P01K SCIkhN.t AND UIICkLC~Y INIERAGWNY CChN1Ilh ON

AQUATIC St.ILLCES IN ThE GRiAT LAKLS AkcLA. VCL* 11 iNTIDUCTIlN AND SUI6ARVe VGL.
III AQUA~IL SCI&NLS IN 1e.t (stAl LA~t.S AkkAl
42%t6) Lole UkPASThLhT (iF CU~hhtkCk. WSo6.
DIRECTOPY; kESEA*Cii LOUCAI#-h; ikLLAIILNI
lEF-L-US-Ch-I~CGit4; GCIJOLt4; G..DL.&J GCLULZ) GCLPDESI GCODEftI 6COD&S;

142 FfAGLS#%, IiARU LeD SANDILANDiS, J'JHh;
IFVGL ATF Sthikit IbAIER bALANCk PSt~oJgCTI
(19721 JFY6L 6 #tL 4# #,p3-7;
PATES; iEhAT~AIC1 IPY6i; CANADA; t:.%AMDNINN 1lPRGRA.S5
IF'V-64; GCLCi&

143 F[POISD PLBENI ..~i
FXFILI(PS AhL, SEilitk~S hISTUSAC tLACkj (OCtjlitDAIIN6 Itm EARLY 11FLONAT1ON AND
SE1TLrPfrP.T LEit IL #UNIJD $IAILS;
G(itfiD L! EstFT CDO INIkLI NAIIUrAL FAIob StltlCkI
HISI~kY; LS; KAN;
SUTLI AJ

144 FlMn~tlEo rC0VAI,0,
P'LkCLky 0k. IN CANAiA ANDS lnE1't FLNSiblk hAlikstD$ AS Sc)j1C*. CF N&SCLIkY

(1910) Fhk1lk&hJkAL FULL0.1Uhj. WLL. .Wl-1
9. CLkVY IULL.lLh; IKOLSSUIAL Stb*ACE I LAlltkhl;

DL;JNC lIf-L tAST ILtN ItAk.N MI(C~sI CCN010 HPdlaN1AS SftLbh A SlikON. 00440 &Tlihg IN
CO-NADA. 1111 hAJLb Pkiidk1T13h CaP IkIS INCiEA#-t CAN SI ACCOjUNTED FAR by IN&1
COLLk-ALIKA61 shoNIKsh~ f%1.1 bMIL1I KiAILY 21CL44 LlI 491.o, K46) Lit hiltCUAV AU.I
REL(ISEE ANhu Itk Eh ~IkLhih tAi- TkAo. MOST GF THIS tkkClbY FINDS ITS WtAY TOD
wAlk*C60DS.5 LXArLbiL A, UAI&C L ,LSYSILP.S bt~kkg IhEoCukY I NObN TL ACCILHLLAit.
TIE LaE Lt hto(Lok CLM uukDS F(J1 SLAP'k CraNtikLi. IN THE1 CANADIAN PULf IN06STSY IS
DEC11 'SINGP t~l IN 04~C Ci~t LLLV41LU lPibLL~k LtVLLS IN FISH4 WERE TRACED WAK ILI
SLCD- A SLtohL . ALSL &,tikkA~lhj iS thk t 0I SiLiouDiSSINGS CLNTAIklh.. FlkLL.It~
AL71HOLGI- lt$ LaSk Lot AhEALloklILS 1.i STA... CL&SIDERAdLis ANi. lk lib OP Flk&1NG$
It. Cli'II CLe.1514 iLLIATIC P.Lk.ULkl &.stLS IN Sk~IL-LATIN 51505 AND THEIS9
PAEVA101! .L tol bi LAPLCTELL. LB.AlkOj LLLL$ 0P MERCUk bkR& POUND IN PmkASAIS
ANU P&PTPIC~gES CLLE(,lL IN SJTHi.IN ALffTA 141R ALACL&Y SEkLa-DRLSSINGS ARE
EXIITPSSlgLY ijkD;

145 P-ISOIEsi 00hALD ft.;
PRF-CLINTL6b IICKS LaP ihi NA~AIA PSONTAIP - A SYNblaSLS)
itt)e (PELLOC1T L rSTES hkb Viusl (&LlLkbFaCUgL * SIATI G10LEGICAL ASSOC BoTh

ANNLAL trELTIP.(aD Ps'5-iV
PALFCN1CLLC6l; SlkATl~afPF41C C.ELLUGaY; PALEOZOIC ;5 PALELGSAPI4; HNNAL0e6VI fl
#aYG-3t; GCULbA4;

146 PLANNACIAN, JOH~N t.;
EFFICIEIICIE5 CF VAkIOUS G*Ag$ AkLC. lkkES lb SAPIPLINI Pk&SHVATEPl lkhTHLS1
4197C) J. f lS&k5 kL$. 66&kD Lt CANihi,& VCL* 27.NO k...l. F01691-1714.1
81%lhLS; SAP4LE CLLLtCII~oN; tGNAIID IklIAh; tbA9ltLIh-AhIS.okN5h CLIES SHAPI&K
LOEE

P-041 CF !LVIAL SAPPLkRS CONI'ASEL IN LIPITEC lISTS IN LAKE CNIARIC GAlok



REALISTIC ESIHA~tS uF oiNTHOS IN ALL SUBSTRATES ENCOUN~th&L. THE PONA6, AND
SHZPEK likAdSo Tht LKLY SAAPLeRS iH'AT frUhtlIllsLD IN 6RAAkLv CAPE CLOCSEST IL.
ALL-SEDIPENT SAPIPLEis. IN SAND# HLhjWLke* Tht FkAKK LlhANDUSON &RAI APgA~ib III
BE MUCh MdlkE k~lIClihT TH~AN tIThtk UF TMLSt lib SAMPLERS. IN hID THE &KHAN GRASS
GAVE THE HIGHEST hkAt. N Seik$ U ANIPALS PER SQUARE Me IN TRIALS IN LAV.R
WINAIPE- PmLfUhDAL Mtl,e0, IiAhlo-AhtN DVWrS LUSE SAMPLES BLING USED AS A
QUANTITATIVE S7ANVARD. L14LY THE F11 tkiES iNtSkAPCH- boiARD 14LI1PLL CORER AND IN6,
STANCAPC EkhAN GhAB GAVE IjUANhlTAlibE kkSUL14 PIO TOTAL HJ4C#;0bkhoS. ftONEVtkv
THE MULTIPLE CONE& CDILLLCIED SIGNIFICANTLY FPibEk ChIgONLADSo AND0 THE STANDAkD
EKPAN 6PA6 SI(PhIFICAlNLY tihh* tJLI(Lhj.HEltSo 114A DID THE IVERIS CORE$. THEREi
WERE INCICATLC.NS ThAI THE TALL tKPAN GakAb *AS EITHER NOT TALL ENOUGH OR luia
HEAVILY IEIGhTlij -Uk 64k, IN SOFT StUIPENTS ANDC THAT A SMALL IMPROVEMENT IN.
DESIGN CCULD MAKE, 001h THIS AND Tht SIAKLAPAD EMAtN hE kFFiCIkHT. MOST I OfHE
SAMePLERS AI-PAR.EN10' SAMIPLE& b(oME GkhOUfS UP ERGANliMS MloCH BETTLA THAN VTHERS.
NEITHER lTH kLUNAR GkAk NLF THE TALL btLIGel& kKMAh GAS SAMPLE ThE ChIRGNOHIO
OR OLIGOCOAMT FLPULAIIC:P.S NAIISfACTILYL. N~bEVEko BOTH GkLS INDICATED
DENSITIES Of SPHAELiIDS NUT SI~pmtILAhMLV DIFFERENT FROP. THE DIVERIS SAMPLbSi

147 FOREMAN# JACK;
IFYGL PPYSICAL DATA CCLLECTiLN IV51EI DESCRIfTION C;F ARCHiVEL DATA)
(1976) LS DEFT fit CUt~htCE NuwAA TECHNICAL (tiVURT ED$ 1bs. i5P;
DATA PPLUjSINKpj t'mOS; IhlNSKuPNENS; MkASU~eEheT;. TEMPEATURk; bhihu; VELOCITY;
CURRENTS;
US-CN-EDS-11,; 6CC.Dkbi
THIS RElPjT ViSC~sibkS TmE DJATA 6blAihiu bY THE PHYSICAL DATA CejLLECTiGiN SYS1tEN
A NF~oCkt. (se TGmt.kS, BUiYb ANI eANL SIA~II~h USED DUjklNG THE INERAAlONAL
FIELD YLAk FLak THE hktA1 LAeKeS tIPYUL) IN &17z-73 fOk LlitqLCGICAL AND
MkTELe.CLLClCAL Pk.ASLREPhiNTS oh LAKt ChTA-LL. SENSOERS USED* CALIBRATION
PROCElLL1So AND DATA PftUCkbblhG TECHK L.6k AkL DISCL.'StDo AND INVkNTORIkS Aftt
GIVEN CL ARCHIVEDs DAlAi

145 fUIEPAN, .hALh;
IFYGL PI-YSILAL LAll. CULLECION SYTitFI IhNtkL AkIS. DATA;
lI9g7t) LS. Dtll Of CUpheL Ne.AA tth.ILIKNLIAL )AT& Ntr-.ICE hNDAA TCtHICAL
MEPC~kmNLUNi LUS Ct&UCA-sp Pit;
DAT# F6CESSINGC; PlAbUkLNENT; MATHtMATICAL FiLDELI; TEMERATUREl; VELGCiTY) wliND;

US-Ch-E-iM-Ca; 6CLUe±,;
DURING IFTCIL l~Z-5 14 b.UYS AhL luINEKS ttE.LiPIED WITH #L7t.3ATIL lkECOk0ING
DEVCES) bEkt D~teLTED iN LAKE UlJNAkIL AS 11, PAJCR SEGMhtl DL THE PHYSICAL DATA
COLLLCeilh SYS7tE (k6CS). DATA PkLP. hI.CY IlliCCPP0b1SL.S bLFLRL DEPLC.YNENT
INDICATE IHAT MEAb~khtPLhlS OT THE DCS ScNL.ekS WEriE ACCkINATE. DuklINS Tht fI&LD
YEAl. iPL SuY SYSTEM WAS COriANLJ wilm S~us ob~eAftL THk LS S/V tSUIvEY
VESSEL) JwNSU.NP AND t DATA uelIi.hkC, L6,Ntik?.EO THE kkLIALLZTY CF THE AIR- AND
WATtk-lEPPERAlUkt SENS~oRS. THE bINO-SILEE' AND b1NL-DikEC~iI0 SENSORS AAWELY
FUlCllLNlu PltLk TmkLUjGHUul THt FILL YEAk, d~L1 THE 4ALITY OF CUIRENT SPEED.
CUPREhT DiKECTIO(N, AND 6k%-PllhT CAIA bLikk~uSATED AflE O&ILCYP.ENT;

140 FREITAG# DcAt R.;
AfPLICAT1LeN Of iCt kNNkEERIh6 AhiU RtSEAkCH IL roWEAT LAKES P666eEPS;
(IiTZI PfiC IST Fi~tAL CLNF ON TPL 6ktAT LAKES# fPP31-136B
ICE; EN41ikkAR.G; ftiSiAkCh; iCe. CLNLL; ICE CONDITIONS; REPMOTE SENSINGi
US-FCS-PI~1la GCOcto
THE CCLC Rk(.iEMS IkS&AiLh ANG ENGItR ING LAsLNATORjY ILRAILI CONDLCTS lEStAkCH,
STUDIES# ANL INbtSTI(aAI&LKS eN PHVSICAL FMLNCPENA ASSLCIATIL hITH TEMPERATURES
NE1AR OFR BEL~h THE PkttZIN, toilT LF WAES. ALTHOLGh IN THE PAST PLC" OF 11HE
RESEARC- "eAS BELN 5PLNSORtU bY )A& i PIAeKt, hT BREAD~h DO- Thi RIStARON PROGRpAM
HAS bfkf Ahv RAhINS QUITE LakRj. itENEi ARE STUDIES OF SNL~x LOhTRCL AND REROVAL.
ICE ENGIhktlING, Pi.( DeiPER$ALp FftOST tPIEClS IN SL, INTIPWEATIC'N (it
SATELLITE lh~bkihY AND fu.ANCAST1ASG DATL5 UF PrEEZE UP, ICt THICKNESS# ETC* A
MUMBEP LF BASIC SCIENCE SIVDIES SUFPLkl THIS worgK, POP EXAMFLP~e RESEAkCH e.N THE
BASIC CFY41ALLOr(kAPHY PCF ICto vAiLE&LLIr-ATLLDGYo GEOPHYSICS, AND THE ECOLaOGY OF
THP TUNDPA WLUME. MUCH OP iRE kXPIk1Ti ACOUvIkED By CRAEL "AS DIRECT AtPLICATION
TE CURENi fkLSLkP.S Li t GRkEAT LAF~tS Rk(,Ied. THIS HAS &kCENTLY SEEN RECOGNkIZED



BY 1041 CC*S..S LF 6NG h~i am,& THE LAbLaiATO&Wt IS ACTIVE IN 114k STUDY OF ThE

IXUNb lC of ImL NAfr1GA1IL% SLA:LIh EL% 1#t bILATl LAPLS* 114 SPECIFIC $140165
8EINC PLR$1eC, Uht lHAT FOUJEC1 Ih'.LLI~s A SILDI IP POLL0TLL, fEAllERS FOae
SATELlE-b&bLj 104Alea AKC A.NS51ANCJ IN ij VtLQPHEtj Of THlE oSSlE SISTER$

150 FRICK* HAROto C.i
ECONLhZC ASPL4.1S LF 111 k GkAl LANES Fl LkbiES OF ONTARIO$
119t!) FluISMlIES RiStAkiLH *I.,hLU OF LAKAUA* bk#LLEIIN hO. 1iAo. PP. 160.1
ECONE-PICS; Fl!Akk&S; h~khtTlhG Fl~h FPPkULbCM FORECAS11HGJ -HISl~tV)
OEGULAIILK; rhYSIU~mhAP1NV CYPklhkp.% DJ)SIbLllIjW; SALELINUS hHAVCUShg;
EXPERTDTION; CAIALAI UNTA&tio; FISf5 STIZOSTCDIChi CCIRi(#ONIS CLOiPEAFORMIS1
ICIALURLS; LL~lbLP.A Ch WVOP4; CDShiRLSI ALIFLkSk61DALkI SOX LW.LIuSI MCHA
FLAViSCIFh$) LitCICI1YS;
CAN-FPS-Uic-Bilsio GCLitl; 6CODE31 GC6GL4i (6CCL'E?. ECODEt)

151 GASIEICZs, 1"hiA5 as; UlhAhv FICANNv .1.
CCNCLHt1PA1jIh OiF MEkC,5Cw IN IK hAhLpFACTLiRL CF PI$K PPCTEIN CONCE&INATE BY
ISCbuIYL ALLLIKLL kIXkAMT~~h OF S1tgE4~hkAuo ANL CARPI
(2972) Lh~Ak6hbhfiAL SCIENuCE AMP TEC1't.LOGY. VOL. 6v Ma. 6. PPoTZ6-7Z75
IKFRCLR',; PISui koLIN COHCLhl1k; AFLLD11hLS GsUNNIE#ES; CYPkIHUSS FISH;
3017; GCC[-k.L3, GCDk#4j C6.L*UE4c,; MC~L..4T131
LEVELS Lp r.0LukY Ift bu.11LI. FktOAG kL~hl& FISH ANC )milk LDAhESPCNPDA%6 FISH

FlSI- FRILIN C~tuCEhlrkat &hRIC0III.1 IAC1OR OF Se. 1415 FIkUIHE INOILATES ThAl No

IERCUjY is IAIMALCaD FAUXt MLi FISt-- 6SkE It, 1141S STUDiY CL-LPAKG THE CokCkhIRA1E
PANUFACTIkL aA ISL~kLjkVL ALCLiL k~lk£CI1Lt, AKC FtoPlTHM' Su(P61:IST 146 ONLY
FIS4 CF Li..t INITIAL tuIRCUg1 CLklk#IATIC., A&V It USiV AS STA61164 IHATEZIA #
TIS FOLCLSS It lhItESULTANT Fi~h Pbi,.T1l CChCih1RATk (FPCI IS NOT TG iMCEED
lilt' PAAIILU LLIbLt P-kkuCkPY CUNCtNU1kATI LtVIL.1

152 GF~tIcYv biCpstuL 1.. NK, hLkbar.;
1"t 01ASS kLStAktM CLktLF'S EA.R1h kj*StkkAlA~h PkL(PAI% fuii hTE4 QUALITY Aiii

(Ir4721 FOLC . T FimOkAL CQF 4;k TI4t GiAT LAKLS, OP2lt-263;
OFM~itI (.tL %*Ikk QLALIMV NAIA) Lbi kt4LLATOkcY A~tNCVj PROGRAIS;
US-FCS-P1~p?&; GCUiDLI; fvCjokZ; fhCLDib a~ Ck.Lot~l 6CDE61 GLOOMS

153 GE IS, JAPf&S fs.o Ci
PRFLIP-1.AkY FEP0tla BIGLOGiCAL ChAkACTERISlICS OF THE S1. LAWREWCL RIR;
(19711 SUL k~ifbUNKENIA1 SChICE AND0 FL~iLSltP'I SVRACUSE. NY# tP2311
COF'P&JIT) STI.LCTUkt) PAI41Aak PP LUL.TA',lY; SkCLosIPARY 110LDUCIIT1Y
FhYTCiLAvgK1LN; FISH; LAVAt; FLI~io PLANTS; bATEk QUALITV1 SEHNIKS) AWLS;
INSICTAo MAPPALIAI AfPMISIAhSj ktPTILIA; kL~k1PITGj ZOUPLANKTOhl &NOAhQEHED

SPECIES)
hT-US-F&ISL) GILCEk7)

154 GEISP JAMkS a.; I1DUK~i kIChULAS i.; GILMAho bitUCk A*) IAP PATRlClAk FA1410
MILDIRED Ei.
PLANT CECMI!UITICS ALON ma ft.I LAWRENCE Rivkk SteOIELINE IN6 1LW YCRK SIAIE;
(14'p?? Gklio JI-PLS b.0 ED.# PRLAPIhAs%1 kiEF18TI .LOGICAL CHARACTER1SILS if
THE ST. LawktCE @glkig, SUC ENVI14.UPIAL SCIENCE ANDO FbitESTAY, Pf1Zl-11oi
FLAITS; CLP.ta~kl1V S1R6CIUmRE) SPtLlSS LIbsRSM;t COASTAL 101Ei bPELAKOSI
s1LC1&NiES5 AktAS) NY;
MY-LS-fP-L; 4COC&A

155 GElS. JIPkS %b SKmkv oAilT Ll
CCASIAL foITLAkYS ALIJWhG LAKE tohTARIl ANLI S1 LAWRENCE RiVER IN JtFFERSOk COUNT),
NY ;
(11764 NY STATE 4o At SYRACiSk CLLLiGE Of &&VIRObDI&NTAL SLIMNE AlSO FO&&STRhu

MP$$S P.APPiU) PLANTS$ skILANDS)



156 Ctlst JAIS h; LL.SCDNOp $CUTS
hA1I~jeAL VECE1AILONI
(ISIZI 51 LAbktftPLEASTikh Ch1AklA6 CLMAISSILN SHCR&LIE STUCT TECHNICAL REFlaRI,
2c P.
VFWEATIUNJ VLAhIS; vElLANDS; hAbIAl;
SLfr-Sl4i 6CLVL5LI5 bC g.LCd5 GCCIUt7D
AN hlN~ETIQ'w L.F NATURAL FLANI LuNAPUiITIES WAS CCNL'UCTED CN '.Q7*7* ACRES fo LAND
ALONG 11-i SL&LINt (F LAKE #.oh1AAli, AND 114k Si LAWRENCE kIVIER 1# JEFFERSON AND
ST LAhPFNCE COLd%11ESP NY. o NhdO)' wiCkIA1AONAL UNITS# IN(.LUCSNGt It COVER TYPES
%LRE RECLGIZtL AND LOW~ED ON A 41i'slo6 SCALE PlAP. Ubk% 4tl OF IHE ARtA 02%l
IN JiF~tkSfN LLIsPI AhV 37Z IN~ $1 LAk% kKCE COUNTVI IS CURNEfiLY IN SOME FOjRM OF
AGkICIJLILkAL Uk DEELLI'k LAND LSE 1SS141. SLCCESS*.ONAL FIELDS, DEVELiLP1#4 AFTkA
AGRICULTUoAL A&ANDjONMENIP LiCCLPY 122 OF lou SlUDY ARLA. A&TI4ouSI FORESTS COJVkR
IC% OF 714L AFjA IN .DkFFEkcSON CCONI AhL, £32 IN S7 LAuftNE CC.UKTY# EVID&Ki~ CF
PASI USE AN.. ABU.SE IN AbuNbANTLY PkLEKIN. %L*TI~iLY LNDlS16RBED FLP.LS7S ARE
RARI. FLA6ILE CiJhMUhiLE wHIlLI. MEk kAIRkf*LLY SENSITIVE IL. #%UNAN IMPACT OCCUR& ONt
K0CCO CLTCRLISD bE7LANDS ANL SANL bLb(S# ACCODtNTIteC FO& '3*2p 4*.p, AND 40.ZI,
kfSPECljL), 3oF 1Dt SIULY AREA* A I7lAL L.f ZC Ut.IQUt VZE,EATiONhAL AREAS kERE
IDEKT1FIEL, IN, LLCA710hS wI4tRL fAkt uR Eki~aNGEkED SPECIES QP C.LVEft TYFES PERSIST.
CINEF CCEfk TYPES, ALIH6ULh NLa UhllUt, ONLkt CO)NSIDERED Gi Nl(.H IP0ITAhCE FOR
iliE PAIN~thANI6E LF TuiL ENV~kNJhsNAL QUALIIV Lf iuik RESGN. THESE AREAS MUT BE
LOCAhO0 BY LAktftsL ANALYSIS OF ImE *eE&1AIINj MAF; i$9GbLVBI' CEKTAlN PAkANEt~tkS
ASSIST IN' IilkJ. 1Dthl!FICATL.N. M61H IiWLLLGICAL IMPORlANCE SHOULD BE AS$IisNEC ILI
ARESS C IG uiBo ILLUGICAL PkLUC1I'.11'; LF fkAGILE PLANT I.OP-k~t~liL OF STABLE
SPECIES Cw"Fh..I11Lh WHIlLh l wEUlgL LL.NG VtlIICUiS CI NAIURaL SUCCESSION f-G&
RrPLACLMN~tI, sNL LF LGIAALLT 0416ut CtFAkAC1E SC AS 10 PROVI~i HIGH#LY DIVtkSE
fAbJIA7S shICt' ALSIST CATASlRLPIIIC ChAN(.& ANE LKCCOUkAGE WILDLIFE POPULATIsutNS.
USER! OF TImlS RPOIk1 &RE LNCOIRA(GEO iLs-41) EVALLAIL NA16kAL PLANT COCpIuNIY
PATIIPKS kkIiL IU. bE~tL'.PtktT L, AS IL. MAINTAIN HABiIAT DIVERSITY; (2) FRLS~tRhE
hPSIFE PCSbl*Lt LAIk6L TQl!jrsS (F lhL Lhilf.U APEAS TABLLAILV I. THuIS kifgfli (b)
FBESCPE hIItR& FLb5AULL CLr-Pl UMTL i hhICl' Rc#.Llht TO~k LECNtST PiRILDS OF NATURkAL
SLCCE.SSJ&N o. LA ~tSTAbLZZ.Hflzi 60) M LiL DOttEING IN oRER~k TYPES WhICH
PkRvILf PhY$ICAL STAbLLaIV' AF.D ElLLLGICAL CLNsIbIhwTY IC FRAGIi SLbSIRAiAA AND
(t) Lt'.ELLF It' hLt~.Sg AREAS u NAIt.AL %k~ciAgllth tiHICh A14 tCSI READILY RLPLACku
BY NAIliRAL SLtCkbNiCNv IF TOIL ktiAcEAltN, LUN DtRATlriNS (F li$u WIES Akt
CLK!ISTEt'1 U1114 IJLhELOPME#% PLANS;

157 G~hfSkt SIlki P0R1% Cbt,,N1S1C.N
L6KkiSIDE btALSs $!OIL PAIN. hASTER DVLLLPNII LAN;
(Ifo?,) GESii STATE FARK C~rdtISSioN, 36 A Z4 IN;
rAPS; fitC#EAILNJt

156 GENE.SEE SIlk lPAik. ANDi kECALAT1CN, LCISSIGN)
CAvK CQCP-ARC PIARINt PARK;
I I (thtitt STAlt PAng AhIJ kChzATILh LLPI.'5IOh# 24 A 3t IN;
RECAFA71Ci,; P.APS;
P6; GCC.DLl'41j GOLDEL&B%)

159 GENILEIFlNCEN LANES kEGIONhAL i LAhftlNG BI.ARD;
IMF' LAD'S lhi~AP1L Shi.,RaLlhip AN# ENVIALNPILNAL ACTILN PkG~RAh;
(39721 G6~h~kNLE/PIN~i LAKLS RkEGIONAL FLANNIN. IDJAkN ltIChNCAL STUDY SERIES
REPORT NC.. 13p IStP;

DEELL.PVENT kLAhNINCI; Cp&I.iSAL Zl~jt) kk6L.LATILN LAND USE;
6FL-TS13; GCCLt64; 4C~ibe5C25 4pCL.E#b4.li GCL~tbD3§
AN Ekh IA'OOINAL ACTIi)N PROjGkAP HAS HELP. Dk~iLUPED FCR THE it M(1 OF LAKE ONIANIO
SeftLIrE h.llniN IuE PhYSICAL LIMITS OF TIhL GLNEfSEEiFINGLR LAKES REGION. TIME
PROGPAI'P CONSISTS Li UkFaiIlON OF PR~bLEMS, A0. ANALYSIS (iF FASI ACCOMPLiSNINTSo
COhSICLA1iLF Q.t FLPTURE ALEVeS ANG a f~uwORA? (GLlLlhf FOR IMPEDIATL AND FulutA
ACTIC'. #IASI ANL CU^ Lhl POLICIES DIRLJLkL TiwARI) LAKEShfki lMFRE~bIEEN1 ARE
AILYZFD. AN LAoklY ACTiiUh PkuGRAM IL ULAL giT~i IPIPEDlAIk FRLBLEiS IS
IeCCPNMLKLcOp lOGEik klN A LUNG .L&h6E PROGRkAP FORS IPLiEIATION. A 6ENERAL
DFVELDPPrth Fi~oiNA LiSTS Ah6 M6AKLS RtLCPMkhbATi(.NS Kai CEVELuPNE#.T ACTZWIT~is

b ~~~~It. 4 BASIC LAT~fLGI*IES# FkAhNNAPAFRjijrllpS k&GULAiaRI LOTI'OLS& NIORNA



QiUALITYr PKtU*ClS &Nu ADMINISICAIAC S1AhUAkDSs APPiNDIAk$ LIST PRESENT fbibClAD"s
OF FEDERAL AhL 41A1S. L&WLL AG~tNCLtio AND S...GGESTti. OSSIRICi k6GVLA1IOS Fob A

160 GENLSSFIFkIN(aki LAkk Akfa1LhAt PLAMIN10 SoAko)
1141 LAfki UkAAAAL SNCktIihL1 A IAkGJLDAL &8A'1Eo UP &hb8IAGN1NAL FIGMLEDIS
(19711 CEhCSLJfF1h.Es(LAtKLS R&GSL#AL FLAMNN1K SOAkO ItCNNICAL STU~DY SERMA REPORT
kL. 12, P1124;
COASTAL 21.hil LAND USE; DiVEL(&P~tN1 PIAkNING; POLLUTIONA
0A.-ISIZ; 4,Lifibb4j GC wL5CZi GCUILkbCw. (Moifi$OS;
THE REP4~A1 F LVIDS A bkuAD LiA LA t Cfrkvlib OP &NIROM~thAL PROILNS
AFFLICTIM Itt iot III OF lit LAKE LN41A~iO $190RELIKj FOR11I04 THE NORI~ikkt AGUNOARV
OF THE CES.IIGILAKES REi..'N. 11 Su'xS 144E CCJNPLEXZTZES OF THE ECOL0G3CALO
LAND 6SEP 644k t#Sk AN&1 MUORIC FN(1bLkfS bhiCF bStE T191 LAKi. 8ATS. bilLANDS
AND CREk %AltRShkDS AND THE SNLALL1NLt CLRlUNMlES. OPP~aR1PjNIES FOR A M~iI.
PREDUCTI~i LILIaZA114LN 0~ L, LAN&iNLUIE AS A NATLkAL RESIUkokCL ARE DtSCR1SkDo THE
REPORT Ik(Iltm VLLLtiIkCN SGUOICtS ANUi wAlc& I6U4L1lY CchCATIONSi EXAMINEMS lit J
RfCOQhfhUAluh Lf PJbLiShED CLNF ktNkS1U PLANNING kkfCkTSj tXAMRINES LANE' &SE
A16L UA710 L15k C(jNFL1LS; kk.lt$ THE SlATi (af SCIWNIFIC ROLWLEDGI OF 114E
LAKESH06f 1:hdRLNPkkENAL PNLbLEMiS* 11 INCLULO.S ORIEP S~ttbtY5 OF REGULAIUMS
INSTJ1L1FD lh )kL UTMEN SIAILS Ilf DiAL hu1H SIPILAR S.tORLLIPIL AND hETLAND
PAkAGEPIth faLbLEMSe htPI FLCPrjIl ENDS *1Tr. WIDAD COMLLUSRONS ANC RECOOMENDA11iCNS
CONCLPIING FLUki, LNV1RLkth#lAt PLAhmIIG AIl~h.5

161 G I SLf,-16CJ1 NA LDP ,4 P k toIA I EI L$;
MRAT LAkkS )6s~k1kLLAhCk APSE K0.ITLRIE~bI
(1%771I JCP 13r.i;
1*Lh~lcG&IN~, wAlcK QU(ALIfiY (kbLjLA11GhJ
lJC-hQ-F~tC. G(,U~kI, iCEDLLZ 66LDtbi GCLij&4i GCODiEl GCC.L'Eb; GCDJE7;

162 GLAIbfLto JLhiK 5.j
A PFC(LK*P CJP LuLILF.ATIVL hAiLk kt4ULkLLS gKLStAACt AND) 1kAIhiNG;
(157L) fRLC W5 PttL&9AI LLhF LA 1t-t uI&A LAALS, fPbro-77;
WAIFk.; SOILCi~ IRLGRAP-S; Ubi NLI.UI.A1Lk ApkhiLV;
6-FC0-Fi%?c; b#CL~tto;

Too[E FrPCICO uP Alift fltuURCES ktSLAtCP AuP.a#4SIERS A PkOGftAP1 OF hATER RES~jUkCES
RESEIR~r AS A%.1.lNNSLL bY Itl %Ol~t& RESLLPLLS kESLARCH ALI 0- 1964s, AS APfkNUtLL
3 Pu&PC!ES Lt THE PPiL(..AA AktAl IL to £kVtCf 1MRLL461 hip kt.SiAoiCh NEW TECHNLCIG
AILD Plipi LiirICIEF 14IHL-DS F0k PLSLLVr'.G LLCAL# STATE* AND NATIONAL ,gAhlt
OESCLkCi FkLbLkP4,# (2) T~a TRAIN oAIEik SCIiNTISTS AND thfilhttAS THRfouGh Tti-ER
ON-TPE-.(b iAbkTilIVA1luN ir kkitAkLi, bDIEN, AND (3) 11, FACiLITATE 6ATER RESEARCH

COCPfEoiNA~iIt AND 111k APPLICA114uN Lf ALSEAkCf RESUjLTS*$

163 GL(,LSCmLtrmuv VALAPIkt; GLuCLteWALTER A.i
EFFECT Ct f'LVLT1KIATkO IIFNENTL CCAPosjNOS ON BROb~h OF GREAT LAKES
PPlu6LANI6lLhiNWIUA

PL61FVUShlN wljY AKS66E S ~hDb1S SVNEURA; VCUA
CELL VIVISICtK; AL6AL; PhULSVNTMLSIS;
521; CAN-CLkw-CAJ 4Cw-0k~i 6CCit.'l GCLDOb
PLLVCI4LCRIkATLD bpiPhYKL5 (PM)S HAVE bikth USLD FOR A VAkiETY Of INDUSTkIAL
AFFLICAIIUKaS SINCL 1"kv ahl, 1iPIk l'kkbEpe 15 NEWb oli~eSfitAL, s% ACUATIC ANeD
TERbE5T.1AL t((CSS tP4. IN 1THIS bTUOYP lilgeE SPECIES OF GkEAI LAKES PIVOLAkKTON
ANC E' CUfP,... SLAL ALISAt tihuI~ikUi 6RLsiN INPiIIlC.N WhEN tAPCSICD TO
CONCINTAIljjLhL EfOt Aj LLa. AS I 1ioLIltA whILE bE' Lt&/LITRE IWAS TOXIC TO ALL
CULTUkEb. Pt61iS1NlhLSiSA ftkA4MJkC~o 6T KAZE14CL3 UPTAKE WAS ALSE; DEPSISSED SY PCb
AC011ICKSP buT E14C LEtANL Pt CELL 6A4 SIfLLATED AT TIRES. CF THE fOUA VC6
COP~f'UtCS lESlIE.. AirCLLb 10At AMPARED LEAST TOXIC AkD AICCLOI 124Z WAS ftE
PIL5T TEXIC. bhiLk Akm.CLUNI 1.21 AND la~b CoAbk IMP~tDIATE RESPONSE tRAPIAkATILA
OF CELL5 ev kLLCTKCN P.Ie.RLSCI.jPY ShL.Et D1SIChT1ON Tif ChtLCINFLAST LAMILLAk AMP
IM;VEASEM CYIL.PLASPIIC VACLrELt PDRMAILN iN ALGAL CULTURES TREATED 611M St
UG/LITUE FCI. GREiSS CELL HFtMLUGV CfHAGES miNE ALSO Cb5E*bE1, UbfLER Tt LIGHT
PILPOSCCk. *Alk& '6LALITY C0111,bA. RECuNLMKEO THAT PERSISTMN OGA&IC CHNICALS
Nill0- APE TLAIC iN CLKLNTkKATILhS LaP U6iLiTER OI LESS SHE.LLO MCI EXCED



EJAIILhrNAL Lt~iL3 Ute Mukk ThAN I/ILOlm GE THIS ArOLNT. LEVELS CF PCSS IN
WATER FROM SkiRAL AREA.\ LE LA,~LS CIL Ahl;. CubTARIh CUikbh1L' kXCEiD THESE

164 GLC(SC~tkLp mALlki As;
lIhi LFILC1 0i 001 AhLo DIkLORIN 6PCI, 14L UPIAKE BY Ih SIIL PNYIOPLANKTON 1% LAKE$
EIf AND (Lh1ARIL
(1971) PRUCLEDINGS 147H~ C~k'. ~UN GKkA1 LAKES &ESEARCH. IAGLIke OP. 21'f-213;
DDT; DIELUIhi F1IfuLAAP1O#.j CApRbid A4; 1. SIlIU CuLT"RIkG; CI4LORINAlE
tIYORUOARbL. PkSlICLDLS; PE.bliCILS; Tri~aCIY~j C14LfiRCjPHVLL AU AL6AE;

IN S176 SllUO1ES btfE PjkELkhEL UPLN Iit EFPEC7S OF 001 ANDODiLDR1IN IL
kYlOiFLAf-pTg~h Ib LANE ONTAiLIL In~ PAT 1476 Ah(J LAPKE ERIE IN JULY AND OCTOBERt

1970. TL wA1E. SAharLES, CLtijhftA11CK5E LIs1 IL# IOL PPS DC.) AND OIELDRE4 (LAKE
ERIE (JhLY) b6liE ADDED. )MIE RESPLNSL EF Teti PMYTCPLANL1Cb WAS HEASiAED BY CAN
14 LPTAKE futk b5ii lhTLRw4LS. ON LAKE LNIARICo I FPO COT kAS SUFFICIENT TL
CAUSE A DtChLASk LbF CARbOh &4 LITANL bY S.*b X. ONi FO~jk SIAl1CONS LLCUt1ED 1h.

LAKEL EifF if JULw, AND ihkk OCCUPIEC It, OCIOBEko 0D1 Al I FPS CALSED DECREASES
IN CAidCh 14 UPTA~i Fkiml '.2-b.11 IN OULY AlsO 1.2-29.IA IN OCTOdiER. DIELDIN
DECI.EASEC CAIdbhi 14, l. IAKL TL A 6htAlkk LXIkhi. A DLCkkASi CF 3L.e?740.7 WAS
FILND Al I FPS IN JLoLY# AtC Qv.o-4t.42 lb L.C%-a.Ek. Al 114k H1ifaEkk CCNCEk41IAICIIS
CiSEC Ci IC# 1f.0 Ar.E. Iio. IPbp 6REPLIER otEDtoCTICN GF CAFRBON 14 abS NCTIC~i&. THE
ZIMmolTIL. LF CAkBbh 1'. UFIAKEs 6Y CiDl AbC UltLDkhh DOLS NOT AfFAR IC SE
IPkIAN7 IL IML k NAl LAKtS IN SI1L kXCLPI PESSIBLY IN LCAL AREAS Of M416.

Rth-OLf FkC.I A6RlCLLlueRhL SOULP;tS. 71L A~iOR PkRfLBlM AfEASIS TC. BE CONlIC)AIIO14
OF 1hS~j FLSIACILLS BY ALGAL AbO IkAhb~iF IC HIGHER TRDEPtIC LEVELS.;

165 GLCCSCOAENNC., 6ALlik A.;
lHi EEFFClb LI EIhthiY-RLLAlLCJ LEFLULNI Cab ORLDLCIIIII BICMA'SSv AhD.
i~LCPf11CATION It igiE fNaki LAKL;
(Iq7!f F~i.C cKU FiCEkAt CLd'F fisi TLn GALA! LANES INTtAGLNdCY COhrITTEE ONtvP A ItIN k
SCl(NCt ANL LN6Ah&LtFlb hL kit11t F~iJEkAL LLNCIL i0vt SC.IENCf Ahi. TkCMI4LLGV#
P ii%73-4 3 ;
P91A&' F@%bLLC1IMbiY blOt-ASS ilU,'OteICATILh; EFFLtLENISi khtkGfi IEMPIRAJldRR;
P1NY7ILAK'iIN;
US-ICS-Pl.7?.; GChjot.J (6LCLL2a GC.LLB; GCLDt4 GCLLi5; (CCDEtU

166 GLLOSCHENKL, bALILk A.;

(lq,72) IFVGL b KC #to PP1'a-1i;
OrikANIC PtALiE etSkAkC11; IiGRAMS; IE'Y6L; CANADA; CHEKICAL CLMNOSITIGONj
CHEPISlEY; b1&,LLGY;
IFY-84; GLGL.CL;

167 GLOCHFhKOv bALlIk A.; PICORE# JAMES E.; ?1UhAWARv NDE41UDDIN; VOLLENWEIDERP
RIC"Afic A.;
PFIFAFY PEULLCI1L% IN LAKi OKlARiC AhL kkILI A CLMPARAIIEE STUDY;

F (q04.) JCLRNAL LI THE FlSh.IE.1S KLSEAELh sLAkC OF CANADA, WLL. 31p 1169 3, Pf.
253-263;
P6iIPAPV PI O.ULTII C14LOk.E.YLL-A; EILISY%1Thk$15;
GCUUN; GOLUft±; 0601bo
PAIMAPI PAU&wL1I1,b VALLES Ih LAKE UTAI~L# btAL LOe. Jh 1WINTER REACMED A MAXIKUH
IN P1LSPPIrki, DECLINLU LUkNI#C SUMl'cks A04 SL16hTLY IN~kEASEL IN FALL. RAIL OF
IK-CVEASE OF FfkODUL0N0 I(1k It.SPIVK aA1ENS 4.ZE Pi UMP1H WAS GREtEN tSPECIALLY
Ib SPRING ANL' iA,.L. SUAPtA 60Mf A 4A&LA 11AAUP PEAChki, EARLIER THAN INi
CPFSHCRF bAlLIS. ASSjMILAIL~at %UMBERS~p ,GIC FIXED/14G CHLCII.CE'EYLL-A PER hOSUR, IN
LAKE ONlARIL. WERE FAIRLY L.04SIANI OVER lilt LAKE milft A YEAkLY RAIIGE OF 1.2-1.6.
PRIMARY PPC.C.ClILh )hLWtu~ A LIhtAN fitLAlkfjh.MIP TL i~fLrjRQPuYLL-A CONCIN~aATIONo
AS ALSO OCCUE4iEC IN LANE ERIt. LAtit ENIE PRIMARY PR(.DLCTILN tARIEC lIN ITS 1THREE
*SlF4S. SEASCLhALLY# IN iTHE tASItIN bASjhp I. IUCTlON WAS HIGHEST IN SPRZkb %IT"
A MJLSL#PPg1E LACLIAEP AML SMALL FEARS Ito FALL. IML bESlERN 6#510, HAG A PIAX104JN Ih
FIOSUPMER *rmtitAS IML LhlNkAL bASIN H9AD PEAKS LIN LAIL 4jhMEik AND kARLY FALL.

Ilk, ASSIPlLAlILA hutWIRS WLs.L fhlfiL51 INI IHE WWLEkN bASIK 1LP10 TO .5 01CIP16
CHLONOPhYLL-A PEA mSOUR) A06L LDugSl INi lh t.Ao-LN7AAL BASIN AND EASTERN 6ASIN



hI I m bA LEN Aik At PluA IPA I tL 1 .4 t.Ib CL u1.k4ILL- A GIk MELU.. a I b I I
WfSlERLY 1#,LfLA~i 0I AS.N1P-. 4LlLhd kLMbLo bAS LS~kkVtO. Lit IL EARLY Subikk I"(
Te.G th.ES bE&f fAAkLY tU~.LAa. I SVXu#Mt PkfI.LLClIfjN bL1 1blt6*AL IL1l.S~hldML$Sv
MGCIPSOLAkkip PER lm&*Lk bA$ nilhik 11k L,%kt. Ut.1AfRk 11AN IN LANE EPIt. THE SAht WAS
VALID~ Ih 0MU AkC Otetfbt~s 16 SO0LAtIR, LANlk kokii WAS ni~eeft IN 10RUOLCTI.t. 0%
OP-M A PCLlrkP.&b Pik hiLl AKE flCflS&LAkL. Pk MLUK WAS. IO~k HE iftiMEt
AIAL-kCkIltflD LANE LlN1AkJiJ'S TOTAL W.l.AlL& YIELD WAS 174, GClASQL.AkkD*
WHELREAS IP.ft LANE ERIL. VALLjtS LF 160# iiO, AkC 316. 6CIAIS6.L.ARE WERE FO.Ni. fak ITg
EASTtkhp LENiNALP AND hLSlkkN bbaS kkSPtC71VkLV*J

168 GLYNNP OUN)
LAKES"if STROLL KAY JNFLLEhCc fUlURE LtIiCE &CON
(19791 NIAGARA GAst11~s PiAkCt Zl~, A'l?'., ZIF;
ICE COkNijuLi IJC;
7901,; C-C k4L; G(QDE!5A4'3;

169 GREAT LogES - SI. LA.RtkCk Sk*6AY hINILgk NAV1IlLN bl;ARDI
A#SNLAL kl:ILkl;
1173) C-PLAI LAKLL. - Si. LA66LNCL StAAY hINIEk NWhGA7i0h SCARD, IQ4P;
NAVIGA*ILN SiASuh ESIC~f ICL; NA~saAIhiN; kESEARCh; ENOGINkERINGO
METEG E;LL(Y; kCw.NLiCSl
GLvi-ARI'73; GLOLEl; GCIJuf2; 6CU't3; GCEDE'.; r.CLDkb; GCODE61 GCO7;

170 66EA7 AI ST. LAhkLT'CL SEA*AY hlhlik KAVSGS.TIUN B6jARD;
ANNUjAL SE U10;
(1974) GACAI LAMES - Si. LANEKLE SEAAY lohkk NAVIG47S..N SOANID# 1001r)
KAVICAT1Ch LAS.tl LXN1kSlLh; iCt; KA 16A11LN; %StAkLM; ENG1NEEIkING;
91:7CRULC0ts LCLr.Lr.lU;

171 GkEll LAKLS, - Si. Lkp*LCt StAwAY lfikik ftiAdT1,~ OLARbl
MRAT L.AptE - S1. L~bithlL Sl..*r NaAjb#JL% StASUds EXILKSILN - ONA~l $VS1ENi

(1971 C~ta.I LAKtb - Si. LAbAENCk StAiAf OINT44 hAkGAlIA tOARD. PP* ;%Pei
NAVICAIICN ktS~I' kN.NLhi KAviIwJilLish;
GLNwSL-10~ GLLCfELJ GLUULZ; GLL,i3 GLC6L.. ILp GCCDkes GL.DE?l

172 GREAT LAKE S bASIN CUlSSl...;
CIlIZEP''L Sttfi. 1, tj.I LANLS sA..d' PL6iut Of 1'.7 NATIC.A& wATEk ASSLS.EmthlJ
(1'.771 61tAl LAALS CASIN COM~t.15SLCh. .5th;
REGULhlLkl 46NI lIh.6ALiTVj LFWASI&L 2L.Nti kkLLA1LJ IENI
GLdC-isiih-l'.75(S; (pCtLi; (wLL&; GL.LL; 6LL6E'; imeLEko G6CLD~b;

173 GrikLI LAKL:S DASIK Luf.lI.N;
CONFItkENCt (JN %Alts. L0NNtbVA110hp LoCEhats. t-7 1971 HIGHLI~shTS;
11417) GLB... CuhJkiLk hiLD AT lihe Lhij~iPS1iY (.5 ?N~iGXiCI.,LCtribk, 6-7v ISM*
PP. '.d..;

CENSERiWI~a; bWtot, Il; NY; m; AL; CLUNATIC PACTD.S; £KkilGATIL,5 P006AAAS;
F0RkCPSTIh,i GFLLh., kAlik; PNuklfsiNGi AGLLAlirihb; hANAfaiEhiN LkeAN NUNohFE;
WAIES LEVIELS; SkLCiPIASIt'i; kLULi;(*V; LLRREiTSl; ECCh0Il1LSi LEGISLATiQtj
GLSC-wCC-.r.hh GCuol 6Cubti; 6CLt.EB; (mC6Like 6CLT)ibi 6cfabkb;

174 GREAT LAKES BASIN COMMISSION;

(197!1 GLoC PISAPhtpd.N SilUU APl#LLk to
FISt.; FISt.EkiSl MABI1AI; SPAbhLNG; StA66AL MATURITY; CDMItktC1AL FISHERIES)
PONAEr.P'EAT WA~tk LttklS5i ^.LLAllQb) EASEt LkbjLS5i SCIES ClbIRSITY, FAShINGA
cREkL; RICI.t...Tirik;
GpLbC-F$-SI 1LCLDL1J (sCWULZ; G~uE&31 GCLE4; fslolUEt; GCQDE6i (#CUD(?#
IH1'$ SETL~kl PkOVALjjS 11U1-.S AT4A LN )pit kASI. PkkSti, PAND tlUkk hAikfhul
ANALYSIS. (F li ItESLKII A14D I1lukt CAtACilI Li 1NL FIESOLU GASI: 10 milil 1MESI
DEPANDS; fiSSkSSriNI LF 11%t P.LbL9P-S iN6I.LbiUI ANLI GteRuAL AFFIWACSOES T0 ACsh1tbg
561.0I0NS 70-Al WILL Lt.NTNISUlt %AXA~h IudLIL bEhi:F~lS. FISHE1KV MANAGEMENT NktOS
HAVE SE AhALYZI.L ANLLLOLL 104t IHALUSLIPOY raf ItlhAGI:P.lhT UP If. I~i k Phikh



TINE. wHILE Ii IN.LANDO SAS41. CF IlL GkiA1 LAk.S REGIL. i.RL INCLUDED IN. THIS
REPORT* Tht PAJOI, EWAtASIS IS FLAlLLU CKt tnt ktAI LAK, i4 IStLVES *ECMI&& 1146IR
ShkiE SILL Ahi~ rIShti&I ILlthlIAL bkSLL C~Jh~hAlfr Ii MII7tt SIuk7 ANDO CONhiRClAL
FISHFRY OF hIMI dASIt.. lmI KEPLRI wILL (ISCUjSS 7mi RAPIDLY CHAtiGIN6 CbmfOllaulks
ON' THE GREAT LAIkLS.;

175 GREAT LAKES bASaK CCAIUSS10h;
GREAT LAKES BASIN. FRAMoU(kV. 5TUIJI t.AICL1LiVL SLIINARY;
i I GftAT LAKLS 01.51h fkAhLhORK S16L0. 31FP
ifCkIiAlICNi; hmAlEl, QUALIlly; LAND USk;
GLSC-FS-I; 4p(.JUL1; GCouti, 6CL~i; (.CDDE4; i.CriDEL; GCQUE6;

176 6REAl LAKES BASIN COI -hLbSI~l',
Ihb.IEtTORY OF LANL USE AWL LAND Ult FRACIIICES IN. T~lL UNITLO STATES GREAT LAKES
BASIN %LL IV - Lar.L CN1M~1c. 6AS~h;
119701 1JL INIERNAT1LNAL RtF~tLh~k GRLUj Ch. GREAT LAKES PGLLUTION FRONi LAND USE

ACtiITIES, ZZLF;
LAND USE; WILDLIFt; hAbi1AT, .LtkATI1N; RECRWAION; AGRICULTURAL POLLUTION.
SLILI URBAN k~jNfjFF; hYUv(ULUGV; 614604 bAhP1
IJC-LL-VI; 4POUES;

177 GREAT LAKES BASIN COMMISSION;
LIMKOLrOGY OF LAF.tS AND ElIbAYhtNTS;
41972) GLbC FkA.EwLko STUDV AVP % DliAtl hLi 2 VCL 23
GECLC.GYJ PYS1UG~kAPHV; (LAIAlULfJOY; PI-VSAC&L CI tAClEkIl~tiL HYDOLOGY; IkIVERii
k*AVES; bsIND; CUkkEhtS; ICE; IITL UAtllit; IliENWAL bAkj hARBLtS; Ikt.BAVYNjNS;
DISChAFGE FL~h; I AlhtMAlLAL hL,)LS; IvATtm LtVLLS, hLTELjRkCLcJGY; CHIIILAL
LOADINGi IhkAbUkEMEhih WlEII 6UAL~IY) OAC~TtIAJ MYCiJFI4YTA5 1,1Y1OFLA#IKTDI' SFtCliE
DIVERSITY; LLADIJPHEIA; flsui; SE~iPLNhi.LCGV;
GLB(C-FS-4-i- ki LCULEli %vCLijti; uCCjlL3; UCLDE%; "Qc.CIU6 GLCDtt;

176GREAl LAKtS bAblh COI .hISSIlfjN
00VrON J~LkkATILft;

(Ift7b) Ck~il LAKLS NASII FRA~kLe~h S16It AVFLR4DI) kip 1',3P;
RECPFATION; 0t'I:LOPhLhT PLANNING;
(,LVC-RSZl; 6CL.ULI; ,CLDLZ; 6pCQJ0E3; GCLiL4'; GLQDE'.; GCGD~b;

179 GkEAt LA~i.S kNVIR(OI L.ltAL #.P&~fkrhCE;
IACKG&LLNC PAPER~i
(197C) GREAl LAYkES ,t.V1kuhMEKTAL CONF&KEtNCL, P~bt;
WATED. OLALlTT; %AIEkA POLLUI~l.N; All. fs.LLkIILN; PfOPtL&tiONj L571MATESJ
PhOS~hORLSI (SAll ; I lkklS; (Dol; PtibiLC HEALtH; ihEGULAILLH; RkkCUkY;

GEC-i; GCEDE,&; GCL.DE3; (CLDc'.; GCLutb; GCOULLI

130 GREAT LAKES FIShERY C(tiPISSIUN;
LIMNCLOCICAL SUk~iV Ll' LAKk LhltAkiwo lfob4.
(i96fii GREAt LAKES fISHORY CCP.iSSIGN. PP. bb.;
CHEPIS7T; VMY16PLANNTUN; OACILLANlio.IhYCLAL; SethOMS; FISnLRIES; FISH)
GLF-IR141 6CLLAk-;
COLLECTION Lf RLIORTS Loh' LlMNUwut,iCAL ASPtCtS OF LANEk ONTARII. FkCN 2964.11

131 GREAl LAKES lIShLAY C.One6ISSIC.N;
A PANAGEPLNT POLICY Iflk 60EAl LAKLS IIShLRIES;
£i17'ul GOLAI LAKES IahlLFv (Lvhha4 o1Oh. PP !.j
WiANACEPEKI; FIbMkitS
GLF-I; GCLDElI GCOUL211 GCODE3, GCLOE~i GCOGEt~j GCOUi~b;

r162 GRATAI LAKtS FiSHERY LAbLkL.AURY;
PROGRESS IN IShkkY aRESkAkCH 1%76-17J
120e); US DEPT LF INIEKlCJR FISh Ahw hILDLIFL SkRVICE fiitAT LAKES FISl4ERV
LABORtATCFY, IL:P;
RESEARCI-1 FISMI frIjt!ULA710t. DTWAIOSS ihitL.SI PhIIL-LEGYi PIYVIUPLANKI.#.
ZCUPLAhTL~r; 1OAICLLLGY;
IjS-IF-GISlc-77; GCL.DE.; GCLL#LZ; bCLDLi*; 6CLUE%; GCOCCi5i &CrLkt;



ANN~UAL kfIqUkl jit4;
W3t5D l L~ 6lgIkLNIL 6ktAl LAKLS INSUIL1L kt'Cjml l'klbD 47P;

C~t-4AGL1i~hPo'i (C~jLi.j i.CULL3 6CCjoL4) L-CODE.

184 GFEAI LANES~ lhSllllt3

ANINLAL REPfCi1 l~b

FE~iAkC1,; PbL~ktAAPj
CAN-UT-GLl-A*-'vte0 46CULEI) GLLDEJ; GCIL~ku5 GCGDL51

185 GREAI LAPtS IhSI111kT;
ANNUAL REPURI1 90~;
11toebi L LF lTj.OtL 6kcA1 LAKES IK01161k 6kPC-kT Pkl UP;
PiSkAkC; PiLGkAtS;
CAh-L1GL1AkJlet7j G(.ijE1; GCLA GCL~k*; bCLt;

1SSGREAI LAKLS 1NSIJUlki
AhhUAL REILkl ifrtt;
(I~t;) L L.f 1LACKITU (iAT Lh~t$ 1NS11161L 6'LPCFt1 PFBP E,2P;

CA-1Gi-*ivb GLUiUtiJ faCtCA3; 6LLD~d. iCOLE.1

AIht.L.AL ki~ukl klvpj
(319?(l L Lip IdUNIL WtEAT LAirLS lNSTI.L KtLjkT Pkes alp;
fES AkCp; PULkAI~;
CAfv-LI-U6L1-AF-4f#0ff; (uti~; 6CuLE3; (.LLDL'; CCDi.;

1S6CeLAI LAO LS IIV 111U~tL
AhNUAL bPUI1 Is7u.;

1SgCI~f PP LANLS t. ;hI~u

t1~7~) &~I* ikU6iL k LiN k kC1IL~t4; CrgjP.kC-', ZP

189GIFAI LAKLS Lh.In; IE
BINUAL CEPAC4C1Nb~tR AhALil;
41i7i) L4A1 ILIL Gt LAa. b b INCr SI16TLvLT ktZlPP;4j ZP

CNh-L1CL1-0..; ! (C~g40LEI; GCLL.6 1 GIL4i (;A'.TEZ; Ctl

191 Gkii6 LAI Lbo;

A*.lt77 (% LAIk LANA~L ;.1L~i ~LA tsvY I

(197t); CRLAI LAKES LAo. kkELkiIt1. IME ihIkkhATIONAL REFLICLNCE GROUP Ch GakAT
LAKES PrLLUIALK RLPk LANDj USk M671 11LS LOF lI9L lIikhAIlLt.AL JOINI COleM14510h
77 FFg;
DISLNAI(Ck FLCj.; hAILI. (QALIIYJ DISTalbLI6; TkANSPORl; SiDIMENTS FLUMEIS;

182 0IEAI LAKES5 LAd;
1NII&AC11LiN.. LF IkNPkA1LK ANC. Llq,&I EN Iht (skiialt AND kkPkU~DUiCT1lN Of
CLALLPI4CR& tLLMtMA18 (L.) KLU1Z.j
(147C) -kLAI LAKES tAB. Zf, Pro;
7EM$L..AILki; Li(.'li biwjlh; LLADiCPMLPA;



193 GREAl LAKES LAb,
AN INVEI1(A1IUh Lii INE NEAR4nUI.L Ai(1LS LF LAKE uIARlC hlYGLI
4197t) IUS kL kCLLLGlLAL ANCI'bh~ SEKtItS kf-OG.1b1, !Pj
PHYTCPLAhKLN5 SEDSIKK~t ZLA FLANI.KLh NUiIRIW5IS
US-kFA-eVCl.4-o-,i; GCuDtl.j GCLDt:A4; "LG~t82) GCODI59"5 faCGDLczJ
SLFFICIENT 4.UANIIlA1E ANO wUALk1Al1E IhFLktAlTIUN CONCERNING bAlER AND
SEDIbEhl CHEI1Slkr PMYlGPANKllUN, ZOCEgLANIklFJK AND *EI1lCSo IN ADDITift IL, A
LIPRIED NUhbk. Cii PI1YSi AL PVAAMLILS BLIhELK APRIL 1972 ANU NAY 1973 bAS
CCLLECIED IGL SlABLISh AN thv1~lpktklAL BA.'ALINE FOR THE WELLAND. CANAL-tUC4ESUkR
NEARShORE lLhkf. TImIS INFOIr.AAlLN LULLE bi GF hALUL Its EALUAIING FUjIUk
ECOLOGICAL CHANGES IN l~i AQUA1L kkGILN AS bELL AS IN THE CONSIOUCTILli Of WElkA
INTAKESP SEACtiES, POWEA GENEWaIKI, PEWST AhlI. OThkR SICIRELIkE PROJECTS. lhk
STUDY AR.iA CliULC GkhtkALLf BE C4A&AClikltED AS GLIGGTROPhIC T& HESLTROP41Ce IHL
LGWEST &UALIlY CLN~10~l. fhkkk LbStkWLG Al Tht GENESEEL AND NIAGARA RIVER Nrjtulh$*
IhE TNEI.NAL BAR FUjNCTIUoNEU) AS A OA R~IR *HI(,h KEPT THE PDRE NUTRIENT lkkICHtEL
6ATER ON THlL SMCjRkh.AkD Sl0E OF lt~a 60. CLAULPHLIRA GRfhilt APPEARED TO BE LiMITED
BY SUllABLE, SUDSTNAht FOR ATTA.rINlN Alw 11-t EXTENI Cii bAVE ALTION RAl~kA THAN
CHENoa.AI FACI.kb. lhi PHYSICAL NATUktE LF ThlL SEDIMENT ALSL APILARED TL BE OF
FAJOR 1PPaklAhCk i OLtRrlklNG of-1CH B sih.L. bERE FOUND IN bhICH REGIONS OF IHE
STUDY AREA;

104 GkEAT LAKES LAN;
NIAGAIIA RIVER CArJLISFLY STUCY;
(19%e) GRiAT LAKES LAab. FLKe NE.b IURN SlAlt LtG1SLAltURL. STATE CAPITOeL. ALBAhYp
IVY ePp;
TRICHCiPTEkA; ClhilaL; PLSlIIULJS; AQLAIIL INVERTESATLS;
NY-UBC-tLL-.YL-I; LC0Dt:A414;

195 GREAT LAKiS LAb;
SURViT CF PLAWe~UN AKLI bLhTHiC I,ALP.LNENldlA~IL IN HY~t FAKKL LAKE - GILL
CREEK;
(1177) CktAT LAKES LAb. FL CITY LI hXAGAkA FALLSP N.Y. 4K,~.
PhYTljPLANKITLK; St~lPiLNl; bk~l,1L!; 'iLt tAa.K LAKLI AhNiLILJAI ARTHRLPODAI
N4LLLUSL.; NElA1I.CA0
NY-LbC-GLL-hI&; GCLDL5A'T3St;

19OGNNINGs GERkALL Lei
FISHES# OUR CIIANUING kN IKOeNhkk ANG iliL CC.NltMF ClARY FISHEIRY SCIE01TST;

FISH; FISHERIES; PAhiGt?.khT; CUI Ii~..L1AL FIShLkIES;
25e8; GCCDkl; 6CLiUE2; 6CODLEi; GCL.~'; GCwuib; 6CCE6I

197 6USTAPSCho PHILLIP F.;
THERMAL POLLUTION Of THE GREAT LAKES -A NUI.-PROSLLI ;

I I ARGONht NATILNAL LABURAlba PP. 7.,
THERkAL; PULLILTION; STRESS; kN&RGr; kLiCTRIL P~bk GkERATlNG STATIONS;
5176; GCOLOLI; GCLZ; 6CLLbE~i 6.CULL'uB 6CLiot-1 GCO&.kb)

198 IiAGP.ANP BRENDA B.;
AN ANALYSIS £.F GkEAT LAKES ICE COVER Fku, SATELLITE IPAGERY;
4197b1 U.S. LEPT. cii COMMLRtCLo NUPAA TECHNIL&L MthURANDUP. tkL 6LEAL-go PP. 11.5
ICE COVER; REMOIE SENSINC; NA .1GAIION SEA$SUN E~lkSlfrjh RETHC.S)
ANALYSIS; ICE-SN~b PHYSICAL PAL-PhkRlIES;
US-CK-TI4-ERL-6LEkL-S, GCLE1; 6COcitk; (GLLDk3j GCG~t~5 6COCEI GCLDE61

100 HAMBLINP PALL Fe; kLUiR, F LEYG Co;

A PRELIP.INARI INVESTIGAM1N uF WEL blh, ST~iSS FIELto CVik LAKE ONTARIfwl
fiq?31 PRLC 10111 CCNI GKE41 LAKES ktSt f1i-7?',;
VINct CURRENIS;
IGO-C0e-I173; CAK.CCIw-CF-b; LCLOL!,;
A FELIPIhA'I ANALISIS UoF olNU SlRLSS GAIA LCLLECTEL UN LAKE ONTARIL bY glEANS Of
A WEwII OF 11 PEkkikOLCGl;AL b6.&LYS LkiATE6 NY LCI. DUPING IFYGL khPHAS&ZkS
THCSE FEATUR&S LF 1tH 6.itRLAKL SI LSS PILL1 Oif SlGh~lACAftCk IL Thk DYNAK1LI (if



144k LAKE Ci.CLLAIIL.. LLiIh~G a lf'pshf ANt EAKLY SL111iEN Pk&ILU# A NK1PBER Of
M-11 CP' CCUFktD 114 ice, t IME LAKL-AVsERAGLiL SIbESS *CjSk 16 06:kO&1,AIEL% i.%

DVNFS/CK2 OVER A kiklui.j Lo St~iKAl DAIS. PMAAIhDP. WARIACL (of LAPKE-Ab&RAGL
SIRF.SS LCCUkOLD IN Fv-LjUEKLY bAhwiS C0 0k~it...NG It. A fiskI(L Lot 125 10R. STIlSS
VCEl(.t LAlt PRtPUhDLkANlLV Ih Iik Ah1ACVCL0K3( SkN~ka A tACION whICH IS l#ILwh
It t4A% AN lN1,LLLNCk UN Tht IMAKII1DtOf fitt SLAOFALL LU~skkhTS. SPACIAL VAhLAIAIJN
OF Itsi IIL SIkSS fltLUi uN A SYt.CPiIL SCALt IS WUAK)IkIkLI 6 .. 1ER1PS 00 Iht
LAK&-AVIRA(stL DIbkk(.LkLt AND CURL Cat 11k bIND S11155. tA.%iNLA I.ALUjES Of THE6
CIVE&GthCi (2*b A I(ottMi-lI CNISEC2) AND Cat 14E CURL (3 X IC(EXP-7) CttIMS6.Z AU
ASSOCIA1Ero bllIN ThE PASSAG~E tat Sl(5k?'* 'Tbif AhiLIlDtS Of DIURNAL FLUCIUAIZLAS 1ht
liii DIV&P~aINCb AND CtokL ASS"aIAItI, 011h l7lt LAKE dRtkiE APE APPkO1iMAIk 2X
104WXI-bI Lh1SLLaA. OlVtkGkti~t FLAK$S SkistkhWo AND £1644.~a fMTI

200HANKIKSCho 1. t.;
111k MEIN fI~h ItF biESIESI.N Ew YW%)N
(1921) CDet1* I1~si9-4*,
FISbi; SPECIELS DI LkS1lY; AbaiIDANCEU
75t4'; rGCLk'. 17i GC~uv'acx..T2, D'Gj 3  GCGDE',6573SZ5 6CODL463161
GCCCkd(314; (C(ULt4UZ13Sb; GlobUE"BII3. GCUDLiA4I3S3; GCCOLIA',13S25 GCEA~kb82Z;

201 NA,0tAh4, b ILL A RD K.
ukPLACEtMEN1 Fit PLkUkIJCkIIIUS OY 611hYNIA IN FLLLUTED kATkfiS OF CWNRAL #kfi IYuKA
(19Wl NA0LUSI.. VLL. 6A. hil. 3. FF77-e35
PLEL..CJCEIAj.& 1uhIL,1A5lS Li~cSCEKN') &bUNU&NCES DISTRISUIILN; 6AS1AOPIJDAI
ZCI?; GCOa.L±.O3T

202 I4APPtfat CAVIL b; OtAN, RhiL;
kECiAlILh ILSUIJLkb;
4I'7?) SI Li~hlkK~t-tA5ikkc LiA..&L CUhtaISSI~t. SHORELRNL SIULY TEChhiCAL RkPFURl,
76F;

SLt-Slt; GCLLL$4"e GCa.jOt5U!I GCLLuil,
7HE UN1..Lt LLt-tLNAl1h Lf U1AlUkAL #kESLWKCtS IN 111k S7 LAiRkhCt-iAS1ERh ONTA',aL
SHUFLLItd kL.Cit PKAICLSL P.ANl AlliALIOluNb P0j RECRLAI1%ISIS INCLUDING WAI(
A~iASP ISLANDs. tiSnkklt~,, AN6 IISUAL LUDKiRAS7S Lit ILPO(NAF14Y, Vk(tTATAUN, AhL
ILCK Al 111k Shiuak IlSLLf. S tkklftrL$EL, CLLIUkAL FEATUkE5, SU.CII AS 111k
IN1tk1,-A7IUtAL 0(kUkkv ,k~AkAV Shleahups. A.L- OASICRIL &kSLIoACtS# AL$C A~IRACI
VACAiINkS. tqhSlsA0 DiVLbLItMENiS IN kzSkItSc ICL lHE RkCkkATIOhAL INFLUX
ISAiEAIFN TL tAMAt Ck DtSIR~aY P.ANY LF Int kLSULKCk,c bhILIs P6CbIDL Ihk LAIGAttAL
A1iIACTICk,NS kLlIhb UuTDOuit fi~Ckk:Ai1N FACILITItb AkE LISItO AND CLASSIFIEDj
ANC, LATA ON WCIWI IY iPt$ AND CA.PACIILko Aitt 61I'Eh WhERE IhFORP4AT10N IS
A 4IJ.LAPL[. PI'LICLI-LmtLU fALIL1IcS ANCLLE ZZ SIAIE PA1%KS (SERViNG labe I
P-ILLI. eSIILot$ ANUokLLD, i2 LsjLAL F*RF.~D 2t 01HEoL hAik*-LMdEhTED PACILiTiLS9
ANO CIP10, ltI1AILLY-LabiL F&CL01iS INCLU~k 67 MAiL&-OFiENIED IILSO
51 FtIS~ati uP LAbIN Aki6A~, 2. CArP(lRLI.CSo AND 31 OT11SR SITES. A CLASSIFICATILN
OF V1S6AL tE(1IU~kS AS VliEE FkCP. lilt LAND ANE; tROP. Ihi bAER IS DESCRIBED. EVER
2( lYPIS jt, tLURE APtk 6.L'EL INIL , P-Ailik CLASSES - kAIALs A(*ICULIUkALv
StASEN.A ftkCEWAuhN (,kbtLLPkC., AhNoI stANS111ADAL AREAS - AND, isE SALIENT -VISUAL
AFPI&APUtCk CF toCt' AS DLSCotIbEDC. ktLxIANG I~.. 1#TEKSliv OF DEVELOPFE-i AS vkkLL AS
IL VISLAL ASt'tCiSP Ih1b CLA4SIPICAIICN Il1b APILICA71lUN IN DEILKNINING. VISU.AL
IPPACIS OF fLlkURL LAND Iibk ChAhD&S. SELLCTLL; bCEM(1 SITES ARLE IDENTIFIED. A
CCPPILAiijN Oft NEARLY Z6C hISTUAIL 6SLLaINGS ANL# 51ES 16WP. EXIS7iNG I4FOORA'A11ON,
IS ALSO It.CLLLIka, okITH LLSC&PI1ijt4 Ofl IISIe.RIC SiGhiFICANCt. DATES9 ANC
ASStCIAATE 1kLIABLL PER$LNS. IRCIPL$ALS FEJ( Nib AC(.LISIiiINLIK CA1iLLDPthl~ Ci
PiCI'EATIENAL kkSLLR1I.5 AN 114i I'c(GALo Akg SPSj. BROAD SiATtIiDE LANE) USt AND
ALC~tAT1Lh FLAhS NEED iLaIni% k~fItitNi BtFUki ls*'v CAN BE APiLIED SI)ECIFICALLY
AS ACTIEN PRAA~ IU ThI$ ki(lfi. ftIC0iOAL AND CLUNTY rtECkkATSON FLANNING

ULt60PtS Akt AS Te t iNc EhAWL bTA~k.~ Of IhF~jkcAATIrO GAMLAkINGo 14CT READY I7i
14AKF SPECIfIC PRLPCSALS. :kihL Lt .&L FPobLIC RECAEIIitat DiViLLPhINTS ARk LNbLROAY
101M. Sl*11 A~t. FkDiokAL ASSISIAhLL. MIkt INILNSIVE SL.RvkYS AND &VALUAACIS OF
RICIE~lIUtA~a.IIIk$ AND SCte~li. AND hISILdAIC RISOUkCES AitE &tCDNP1ENDEO AS THk
hFX1 51kF It SMC.FkLLIi PkCktAIIjN tLAhhIK1.. INTIP-i IVLKLT1FICATION AND
PALTEC1LNC Lit ULiSlAhLING ktCNIkATILN RkS.wLRCc. IS ALSL uRGED. INWESI6fAIILNUL&
THE kLLL Lit PLCRAWILN IN, Ii tl~ tUIiKL IL SATISfACTGRILY hill Tilt NEEDS



AND' DESIME VI bC~n I.&IDEiTS AND V'lSl1DS. IL PROTEC1 tATU&akL fit.I(ACk 4i1.LIIV#
AND 70 jhplAkCi IhE RkL.&0~414 UhlfUlt iLA .Li I lt kCLV.Mut'D~i~ AS A LOU&-1IANGL

203 HARiFrOAD, FRLUj; lAhhtk %ILLIAM fe;
CLAPEN1 GREAT LAKES SHORNE DAhAGLi
(29?61 SNHikE AND bEALhe VfULo 44o hi. I* PP. 16-ISI
EPCSIC-Ni ItEGULAIU0i WIATEk LtWELSi.
516; 6CCDI; 6CLDt21 GCODE3; GCLk4.s 6C0CG5 4CODEes

204 MAIMANo WILBEl Lei
AVAILABILITY UF ZNFQISMA1LN Lii lft 0151RISUllUaN OF SPORT WN CMENCZAL

I I RCSkt~bLR6El, CAVIA) k. AND ANDI~wi I'fabkelSC&b, EDITOR$* WORKSHOP ONi
MI~RGiiPINlAL hAPPIN6 Oi lhi 6ktAl LAKES# IJC* P90-1021
FlStwj CCP~NkRClAL F1ShEkIE~j C4&iL; bLlkI8UBLhLN CIkEL CENS65E
lJC-kA?; GCULL1j GCsjLi~i 6CuLt3S GCIJLk4j 4.CUUE 51 CL&,k~j

205 MEIDlKto lhLMAS P.*;
MODELIKE ink (okkil LAKcS SYSlIENS UPUAIL UF LAISTING MODELS1
(2979) GLbC, 7fvij
NCDEL SIkiZS; W~ER QUALAIl; CL.RkiNlSv- IRANSPLRI) EFFL'UENTS; DISPERSAL;

6LBC-P:i; (DCUUEIJ GC60L~IJ 6CL~k3; 6COCk%; 6oCGDLI; GOD&:B;

2O6MEINKE, GEi'hA.D b.1
HVDILLYSIS LF CLD~thSD PhiLj~IhAlt! IN GkLAl LAKES 6AILKS;
(19e.Q) PRUC. 121h CLJHF. G LAI LAKES RLStAkfLnJ
DEIERGEtvIS; PhUSI'eATk.,; hAlER; 0I&InLFfC.SPII~ltS; SODILM; 1-1m TENPERATUIki
172?; GCCDkb; GCLLkt;
CC.OESkL- PhL.NPHIqES FR~aI. 6~tlikN11 IN wASILMAitk ARE A KA.JLP SUFPLY OF
PMLSPI.U&IS IL. SUgFoCt wAikkS. Ititl 1bYi~k;d.Zt IC LRlHDiHOSkmAlts 11-j Ffikr. thLS
READILY AVAILAdLk t. 6LAhIS ANL CkLNAN15h * iwiE CngLMICAL INLLSIkYI bAS CA&RItO OUT
hAhl STUDLLS ON bIt RATL 0F hnID LYIS IN DISTILLED %Altk. hLwivkks , Eb
INViESTIGATILNS hAWL beer. hADL, IN hAlLKAL hi.tOj ANIJ hASlEbAlkE. This hLI&K
CONLENIRA1kS Lh kAlt LI eITDRLLYSb. SIL5LL- 0.. SCOIUP 7 IP;LYPhCS~nA1E Ahu SbIJDUM
Py9LPI1CSPI"Al IN UkitA7 LAKES h..ltwi IhNtk LLhICS I L9 PftRA1URts Ph# AND
CLNCINIIIAlLF UCC .b.khNO IN ThL tNVIkLNPthl. 114 RLb6LTS Oft LASCGRA7OR* hCIRP AND
AN lXPINCIl% IN LA4KL LiNTAKIi £14 Pk~thlkiL. IL QLANIIlATIVc EFFECTS 0F ClAHGhs
IN THESE P'AbAhlk4. Ci'k KA~T Akk UlILihkC. CEMiAkSONS WITH RATES IN. 01141k
MEDIA AFL HALL;

207 HENCEkSLI, CULSOLLL; JOHNSON. tALNDtELL L.; iIhELIS* ANIN00i;
ORCADACMCLLk1Nk INStClICIUk RESIDkoib. IN F1St, (NAIuNiAL PtSTIC16E MONlTOkI4G
PsocG&AMI;
(IlegI PESICI~iE hUhI1UIrG .iDI.,RNA. VEL. 3v NC. 3 PP. 10!-171.1
CHL06INATtL hYR...LAt-bir' Ih1~l.AtjSi kISh; ulELDRIhI CHLORDANE;
MNC1AINL ; PESTICIDES; DOE; 001; LUD; hilt-LSI
564t; GCC.CEI; bCCDL2; 6COOk3; (&LfjLLA5 C@CuDki; 6CQL~b;
AS PART UF IHE NA1ILJNAL PkSlICIDE hiNAWL&tIhb PREPGRAM, IKAS1H REiE CLLLECTED FRliee
50 SAtPLlh6 SIAIALhS &LLAleD IN IHL G*%LAI LAftES ANL 1ii MRA40A RIVEO BASINS
THROUGHLT THE UNIJEL SlAlk$. TNRLt LLP.FCSIIE SAPPLESP CGNSlSIuING OF 0 ADULT
FISHi OF EACH LF 3 Sl~tCIkS, WLkf CCLLLLL1&L Al ALL SIATILKS DliPIN6 1ii1 SPRINIP AiiO
FALL OF 190. AND Iob. IhL CUMPilEt bhs-Lt FIS14 SAMPLES bE~t ANALYZED By
COPPERCIAL LAE.OIAlcA4E$ F~ok kESAUiLES CU i LRGAh0OLrlCRNk INSECTICIDES. 007
AND/Lk PE1AbDLAIES aktot FLuhM. &rh b4 0 I ik 590t LOIFLSZIL SAMPLESv Wit14 VALUES
RANGING Iwu 4t PPP, (M(P/C 6EI okaGhl, WiN~et PIShl. DIELDRIN %AS FLUNO IN. 714 OF
TOE SANPLS, bunh VALUESi RANGING LPobAkD 10 KiARLV 2 P'Pt.e DTI*El ONfiANOChI.ORhIik
INSECTICIDES kLSILueS P90e RLJUN6 IN FiRkoi SAMPLLS, BUil SOIME HAD FAIPLY hlGHRESIDLE LkvLLS. RELATIVELY HIGIH ktSlCe.S LP iDTl ANiD MklAaULkilESp DIELOKINs
HEPIACHLURP HEF1ALhLLO ePLJXIDEP Ahts ChLCKDANC wiFE FOUNhD CUNtSISTENlLY DUe'ING ALL
SAPPLING PEltIOCS Al SLAML S1AllLhsI'S;

205 HLNDRICKSuN, JC.hN F.;



A Rivlcb EoF enL RULI th Imt ZtTiothA11OIAL 4iul14 CLMAIUSSI(oh 1#4 look GREAT LAbKS;

II172 IRuC 111 WkakAL CUk1 k 111TH GittAl L&NkSp P31-31E.i
IJCJ
UC-FPlli1?7s GCIE16

209 1hk1~ls NlCl9Akt; ioi
ECL.LOL-1CAL rArk AND 111k D15710010hi 1k- CLADOP1ORA 6LOPNERATA IN 114E GREAT
LAKES;
I10,ft) £P #1AIGANC~ ,A1IURALIST 6981 Ff'C4Ib
ALGAEk; CHLUkOPMIIYA5 CLACU n(JbA; Dll1R1I11Lh; PhLSPhOIkLS; l&i*RAIURE; CI.kRfiklS)
bttfi; GCOLti; GCCLik2Z;i GCO(Eoki GCijdL4; GCCEmULS; GCUDLi~i
NUIPIENI khklChltkbl IN 111k 1f.Rk*1 LAKES biAS PkLVIDEC FERTILE AREAS FOk GROIN OF
ALGAL NIIAbCESs 06k C~i 1HEt SL#IE1S# CLALCJP1CRA GLUjNLRAIAP hAS *kC~hk A MAA
P&CELE, 901i MANY CuLJLS bUIW&k.. 714L fiRkAl LAKES* ELCLO61CAL fAClOAS CO&C£R#.ING
ITS C-OW7M. IN MILbAUNKEi$S ,iAkbOF ikkl S74iLIEii AND I15 01STP1StoTiICN 1%11 GkEA1
LAKES OEUtRM1NLL. 'ciLS~hORUjS LEVELS AP~kbg IC SE CLOeSELY LJ#4Kk1 WITH CLADC.P14LNA
Ibcik £5.;

210 HERCIhuNpj~, ChiAkLES ke;
Sh~jkkLlhi Ch-ANGkS Li LAKES ERIL AND Lt'lAblC
(197!) bLLLEnlh EF 1111 bufA£L Si.CIEIY OiF NATURAL SCIENCES. Ve 25v .C.. 3. vF.

ShLFtLIbk P&IElLN; JkUiI~h CUktth1S; hAbLIS LITTOkAL; SEIChES; 141PCLlhILNii
TfMEALxki iPbkLL0ts, SEIffl;~1 IkANh'IkisU S#10k FROCESSMS

TL UNCERS1ANLC lhk PtLhANlCS U9 IOILki RLINLAl ANDi ADVAhCi IT IS NIECESSARY T
FIPSl I)A?1t'( enL *lk MLViEI'khTS lb Ibil LAKES. IPAVES AND~ AL0Nf6SIIL9L CuRAWe~S
H~AVE P;LjUULLL 104L IiAJL.k CriAhGES Ifu 1.4 SmwkcLlhtS Dl LAKES EkIt AND OftlAl!L, IN
HISTICC l1Pkb. 11 It 1aE IklEih CF 1hIS>VAPl. IC LOOK AT Tihe I'VDPGUIVNAh1C
PPCCESStS IN~ 1"La %LAkSrltI.R ZUNE AS beILT !H9ACI T14L IqAl7lIALS POkM1hG 111k 514011
OfIhil'rf LANiS. SPLCi9IC M:ACtS QF ltlL (L.iSS %eILL bi ljSEC, AS EXA~tLIES Li1 wtikke
EFUSILN, StI.LhL l h.AStils AN& ACLIIU FLRSISI.;

211 lESltk, 1. tU(,Ekt;
ledf PLLI CP Ink bLlikAL L1 SP~oel 11llieNIC AND bILCLIL IN l fik kAl LA~KSj
(lI.72) PILIL ib] Iku.cAL CLINI gN Ifl.t GkLAI LANkES, PP39-431
PiGLLATjLN, kLGLAjiUh(jb AGLkNj k4..j LFI LI IIkAIL#A; FISI-; IILDLIPEJ 9,ESEastCm
US-1CS-..',7; (.CC~tj; (PL.J~Z; (.CIJL3; faCLLE'.; GCLDEb; GCLUCCI
Il lMAJL& EilnAbl CP IleE bLkEAsu Lt S9Ckl FIl'e&RltS AND %IL~L1PtF MUST Sk ON Ii
PkOtltD ANLu tKMANCEMthl 01 IhEl GAW LAEb HllAIA - PRIPARILY AS A SINGLE
LAReGE ECiLSTjltk,. 104k aUkEA. 1 HAS LGNG eL CLr.LEkNLL It, I1k GREAT LAKES RLGIONh
biIl SUCI" k,1IlEk A01V1T1kS AS 1SA~keblNtG 6IkUUS FOR PNIGIATORY bNATEkFOWL#
CLCTINC P1S~i4kY kLStCnp. §VALIJAT1NG Tht tFFECIS Of- PkLEI'ALLY SP014501.kO bAUtR
RESCLPCE L&stLFAPkhl I"'UJECll (.1 FISH1 Akew hILLLIFL t, 5klhf ANeD ST(.CJ(ItG OF GAMlE
FISsi, AND ASSIIINL lTlt S1AIL4 I11 i9151 AND %ILDLIFE F ANAGEMEN1 BY GIVING
l!C00ICAL ADVICE ariD FINANCIAL AS5IS1ANCL. IMLS# 111k BUREAU SHARES A SilUtiC
COPPb4.a Il EST btlue Colmk* FtLotA £A4ihS1RATE bhITSP AS NELL AS WITH STATE*
INIEPI51TE, AND Ih)LhATIlLhAL AGEKC1L~S IN vlkCTEC1ING, ENH1ANCING, AriD 1N51JN1#IG
liiE b15P LoiE C F ISr AbeD biLLIFL IN Tn 6kiAl LA~KS BASIN.;

212 liE7LING, LEL 4.;
LCC0*~f#ICE Ah6. IlAkiuel OF hklo.LkNIS ANiD IIAZAkDLUS FLiLLUUNtG SOLIUTIONS IN THlL

(IV)LS 9A ISI ANNUAL octP~lb LF INL kvA IFYGL PkCjiCl$ kCCILOG1CAL alSkAkrCI

NLIIEN1S; 16AN5C-11 WATER GUALilVWkURIkNI LLA&,LkG)I FYGLJ I

213 IIEUBISCI', CAkLL At;
11D% 14k Goatol ipLACIkb.S CM&NIGElb Ink NlA(GAR& FkkIh~gik

ILKP.mAFhY, GLA%..AAL $tClMel%14; GLACUPS; (GLACIAlIC.N;
72t;; GCCO&qGi; 6CLDi&fe4s 6CLD&',Gb; GCL&4klI; GC&DDESA~D GCEbSZj GCOD15S4;
'COOE!CZ'



214 M1Lks RALF041
CLJLLEC1II.h AKC ANALYSIS LiF CiJN#%LkCIAL FISHERY SlAlISI1CS IN Itsk GREAT LAKIE
fl~i6?) G&WA LA~tS KIS#tuiY COMP-ib$1CK. TiLKIILAL RLPORI NLt 5# PP. Ile;
CUMfliNCIA&. FIS~kp.1kSj Fl hERL~S; SlAlISiCS1 ANALVSISI FIShING~ EFFORTS
k[GULArZLKJ fish;5
GLF-IUS; LCLbikl;Ia C~iotZ) 60.00i3 GCfDt'uj 6CLULr, GCOD6bi
CAlCIh-tF~#Rl STATISTICS ARE abAbIlIEL, (iN CLOSELY SlP~aLAR AtiNTI4LY R&POP1 FORMS IV
LICENSED CUPPitkClAL FIStRMjN ThkOU~ahOLI U.S. AND CANADIAN WATERS OF THEe GREAT
LAKES. lhil, F(#Rt uAS ltSlkU WiPER1PINALLY IN STATE Lao MICIGAN WIATERS INo 19261
MCKN0LY SUSKIIlAL hAS REQUIREU 0~ MICIGiAN FISHIRNEN SB66N1kh~ SIFlER~kk V027.
USE CF Itit FrNkM SikEAD GRALoUALLY TO C114kA STATES AND OKITARIC; FULL CQhkUIA~k WAS
ACMI(E&D IN 104oo 1141 FMOLLDIRE f'Lk TABULAlIO' ANUi ANALYSIS OF 194E SIA~iSTICS
ALSL. IS Iht SAME FUN ALL SIA11.S ANeU OhIAkIC. ?PuCh Di 7hE PRESENiT REPFaNT IS
CONCERNED mlIii i D1itLLIPAjhT COf Thi ANALYTICAL Pit(JCLDLUkt AND lIll ILLUSTRATION#
THRUGH EAAtILk# LP III IjPERA710otb AN EAkLY bjSCQbkkY hAS TNE NEEDC FOL
COP.ULETEL'f IhDiP&NifbN7 1AhLoLAl1Lh4 LF &ILNI FCR EACH LF TUhL PkINCIPAL SP&CIILS.
IL. KILv 7hIS NELLP IFFLRI WAS ChAkGiD IC A SPECIES CjhLV ON lIOS4E DAYS hhkh bfiMt
POUNLAII *A! KkLblCk&. AT AbCL61 Iht SAME TiP-E 17 WAS LtANNEDi 114Al Thk CAiCM PER
LIFT Of SIAlIOeAkY 6kAka wI~tIUUI ANYl CLhS1EOtRAIION OF FISmING TIME INIGHTS OUT)
BEFCI.L LlillhKGp UI ES SAIISFW~UI Y ESlI~11 S CF FLUCTUAIILNS IN AbUkDANCt. LATER -

DEVL0uPMIN1S b(it CLONCNEb 0-#ISIL' 61h leok LS1 OF CATCI4-kFFORT STATISICS FOR
QISS1PILA% GLAkS I L bTAIt. SLNGLk 1NDLX f11URS FOR AmlsNOANCE AND FIShiINE
IhIiKNll'W. Itl fRfCtuUkt hub kMPLL~tL, IS LtbCRIUED AND lLLUS1NAIEL. SPLCIAL
CIFCL!'S1AN.1 I1A~t tADE NtLESSA@0 CkuRlAIN LICEPIfiNS 10 IhE STANDARD PROCEDURE.
EXCEP1ICN5 KAGE IL LUAlt AfkL LISTLL ANDC INL REASONIS FQ* THEM EXPLAINED.
ExPLANATSI.S Akt Gui~kh ALIC, Cf, CkkIA,1, $PtClAL CLPaPUIAIILsNAL FRrigLEIPSo AND T14E
DIS&UPTII,. EFFLIiS Cf CNAN.GIS Li &EGULAIZLN ARE RiVIthED.;

215 HILt, AALrui.
C.S. FILtPAL kktARCH ON FiShtiES AhL LIMNLLCGY It. loH GREAT LAKEIS TNNkjU~i
IV6415 Al. AhtLT7l&, 6I9LJL.GADMYS
419to. LS Otol OF lNlksllLu. FISH At.hi,%LDLIFI SkkV'ILE SukiAI. LF C014ERCIAL
FIShILS StL~IAL SCltIkI L NPbl FSlhtN ND. 52b#53PJ
RtSI AkCt-; tiBLILL API; FISoicRILS;

RLF--LS-FC-S~b1GCLLL1I 6CuC~t.; GCLO31 GCCO6kju GCCDE!,3 GCGDEtI
let kAr0ILL bILiuUUAPMY 15 Pki(,kDLV 6V A BF.IEf ACChUNIi OF Iht FEDLIAL
RESfARCt FkLGILAP, IN FIShoEFIkS AND LiNNLOf IN lIlt GILLAl LAKES IN 1957-t4. THE
B1IoLICGkAPIY COALP.S 3,' PAPkk 01 STAFF AtMILkS OjF Tht VUNLAL, Li COF1flEACIAL
FIS14IIES bIriLLGILAL LAb0Ik1 IN AK). AkLLN hICH., AND 3'. BY ASSOCIAILL
SCIENTISTS bIlt- umijeP Ti LA#LRA7iek toAD C~ormIKAClUAO. L& DYNE) CODVrtallk[
DAkNGtPtklS; lKLLLt.IL &L13 hILL WEN~Tt ISSUEL IEC LABONkA1VRV FLNSENNEL. A, RL.Slho
OF tAd&)AILIAV SC~t)IkSIS AS OF DkCcIIbtm 5J* 1(#b4* 1S APPENDED;

216 HIlLIttLt., JAUL K.i
Iui BefhiIC P.xCLFAUNA OF LAKE WNARIL;
119tlep (RA LAKE$ FISNLA)l ChIIilN. lk.iINhICAL kkP(oftl NC. 14o. VP 39-50;
SFhlt-LS; CLLILChiAt1AJ POhIOLkIA APIbN13 Abt.NDAhCE) AMPIFZDAU
GLF-I1'u bCQ#AS;
iwiE PAESkoCt AL o4LAIIt AdUNUAKCt EF 5(110tK hACRQtAUhAi IN. LAKE EKIA&IL AKE.
DrOCUPLPt1IL bOliLP SAMPLE$ tk~t CLLLkCILD Al 2'. SIAlICKS IK SiPTEP.SLR 19#64. INC
QUAK11TV I..F i(ANISP.S AND imE DISleLpIlL. LP SOhL SPECIES hERE AFFECIET BY
OlPTIt Of %Alk SAhVLES kkRN IMEe SHALL~hE4 SIIlOS 4'.7.b M 0R LESS) YIELDED Alt
AliENAGE Ct '#*,31 uAGANA1SS #Eor h S.LAtk(, wtkt&S 1ht DEEPIR ST*IILhS 491.5 It
IOOAL) YIEL;)LD AN A~E&NAGE W. (oNLY 7#S3b. In). LLI(&ECNALIAP INI 1%ST ABUNDANT GRUt4
01- PACRCII.Vg0TiEIA~cS, WAS IokP5kSkhtD BY FL&. FANILS - &NCP#YiRAIIDAI*
LLNSIICLLIOAE# NI.ALILAit ArE. lUSIFICL&E. lIii LUMSPICL.LID hLRP, SiYLONIL.

IIFIIKIANSAND 7"Ek SLIROWIhG AhPIPLD KICiPOPEIA AFFIkISv WER). RAkk Okt
ABSENT 1I *0.15 AfrCt7EL bv F~LLUilIi. &% KINDS Aht ABUJNDANCE OF Ek6A1IASftS# ikE
SCITL. F~uNA IN LAKE -DNIAtju hAS (.LtLokALLY SIN61LAR TEP ThAT IN LAKE PIICH~bAkei

217 1U4uLICYL, kDP.hC, be;
LArK EFktCl ILLL BANDS AS SkiN FROM wEkhuikA SATELLITES;
41973) J. AIKLbfINflt SCIENCE# lOL. tba I10 IN Oil SUr.! ALBANY AiMCSFNEkI4L



SC I k ICi~ ! SLOPC t t t4I Eke 01O I CAI ICNI 70 $1l Slu ItS LI (khNLORE 184 hLWaS1CORS)
PL1EC.LuLCCT; .LL.UL FEfi 11CGN; OnLLGItAko~v; REMOTE SENSING SATELLITE sko4Cbj
SICOPS;

N-LA-ASPC-1,01C. bCLDt!; 6COCtii GLODL11 F6C~Mtu4 6COLPM~ 6CL~ike
SAILLITF P1li(.ikAlPHS OF THE 11140b &NE LbSA SERIES Ia~kt LXAP1hE. FQ6 THE
PFESlINCE AhL LLkSL1SOF LAP~t-ti'fkL) CLIJLIS LVER 1141 GNEA1 LAKS AND GULF LoF
ST. LAbiENCE. 11 bAS FOUiND TH4AI hk1ARLV ALL LAVt-tf CT CLC.UCS OCCL'Rk!) bWfh 1141
05x'-P 1EPiPRAI1,NL %AS N(.14& THN 13C CELDiR 114AM Ihk LAKE SURFIACE IfifPLICATIokko
lilt CLCLD % 5IIkL CI.ANAZLLJ 114T PAoALLLL BANCS &S6MbLlhG SLUl HAVING LAR664
DJMFKSILP@$ lhAIN (L.UEP S11411.1. ENLAIMEL- CL~jUD bAhDS bEIE I'C.L4i) hNICM 11E Zes
11141.3 LA*Lti lIIAI kUkhA. Lhlkt-i1kL1 hIAN&.. 1liSL I#LARG6ED LAKE SILRhb HAD
P&EEiRREV 0~1r%1S AND1 APPI:Ak 71, St GkhikA~iU ST FR1ICINAL CIFFERiNCLS Silatich
LAND ANL mAlLK. Si 114L #tL1 %ElkY T .PL bjb. SL- bAR, MAURA Pallet ESPkCl TO IHk
PkEVAIL1lh blhp4~ AND BY CERTAIN UkiSAh 1P4LUINCE8i

216 I.LPPFNP Bo LdJ
PUNC.ILLLkA tA6Chb1 Lk& h. 5P. (CH'R hAi)LR1UAE1 %LIEPLA) FkiP. ThiE CANADIAN SHURE
CF LAki. Lh1.lta;
1Iv1) CAN~ADIAN .i# ZLPLL.GYVOL* 41. Ff,!A-1126;
NEF.A1CLV; PUMIULCNA; TILkLP'1
2567; GCL~;
FLNCIOLCI.A kXLChLI U11A N. %i,.mCLL~tCli, FkLhI14k CANADIAN ShOki Of' LAKE OINTAkIOi
IN 711k 1CIN&1T Lit WAho CINIARILP llirL$L$ FROFl 1141 TYPE P. 6LA7ZEBSL&EEN30ID £14
hiAViINC 7Hi LkLkklCIRY DUCT lNlkJLCIING tkCirN 1141. 5001 ANL IN HAVING 15-16 PILEAkAL

50Pti'SArTS. aLt-LY Th 7L~ TI.R mUL Ak RLLotL1.& irLA F. RAlZLvsIIIS# I'. k1DihwI-ioRa
DIs-FEPS FEU(P P'. rCikIIALISIS B'! 115 Shu~kI RiClUlp (3C VS. 1631 U) AND HAbINGp
SPICULtS w1l1- bLklI LISIAL LhuJS. AN EtiLNLiL GE6tIC DIAGNOSIS IS G11rkho
DISTINGLISNIM. Ift1 (DLNU4 FkL~h FkL.CmROPADC*oA- hi0ChkQftAC0IA 1R1&.IMEAIA SCIINEID14D
194.#3 IS kthuji0 1-NUM SYNONYMY wll1- P. L14imkLjhItSS AND IS M&A.DI~D AS INCtolAt
SFEIS;

219 IL~I.I.LLP h.. t.
M131LPICAL Ot15thLb~I lNkA)IL. -- IS Ir.F~lANCk TL. (#RkoA LAKES R1NAsILI)A1IP4

I1%7tl RrSklbtft(.Lk, DAWIL i. AhL. ANULRik I~tiRi:1SOw, EC1(iHJRS NUOKSIICP Ca
EhVI&,LP.PLN%1AL ! A~I-( LFIMP:ti (okk~ LA&1.Sp 100~. P11,;
FISh; SULCKING;
ICC-lA?; bCLL-LZ; &CLt.

220 MI.UEFILNP hb1I.Akb,
THE SPl1"LoNJ&,.AN I(Ait IN G0kAl LANcS hiSARC19;
(197?) FILC !S1 F'~kEAL CLht ON 11,t (,kEAl LAKIS# PPZ'.OJ
USi S141lI~NiAN IWIlulILi kktAC1;
US-FCS-P19?l!) GC(.DE6)

221 HLLSE, PlCI1AL& 94.
GC'aJA1IIP sLr.AI1I.N tI liii P Yk TkK SlAlL LttO)IAN;
WitteI (-kLLid Lt' tclltkh hco TCI..i fsLAutbDaCK# NY STAlk GEOLEI1CAL ASSOC Sblm

GELLLET; NT)
006-3t; CCLI A'.; 46CI.Dk52; &CCAk4B'uJ GCUDk5C2) GCODkbD1; GCOOEDm5 6C0CEUDS

222 HYDEP A. S5tUNiVi
1941 tCCLLCGV Ohio CUNLr.ICS LFIm i' biRDS ANGC Tll: NRTHERN 6CUNDARI LiF 1ko TORK
STA7L;
(19393) PCQStk~Et. biLILLIE ftLLL1INS IQ# F66-2151
AVES; NY; WLILANLS; (,APVZAJ CCIL~ftSILAk; A&OEA& CASIEOtOL1LSBJ 5lAU06SI ANA$;
1 16.USi 111.:6 SlLNNLS5 VUL(.Ak1S; &LISCALL4 GLISCULA; KLoLLh&i.S A1615
453t GCCOEA(L~i GCOLk',I~s; GI.LUk5bS fi(CL. C4; GCE10E?;

223 NYVIPL3CII'lCtv INC;
ASSESSfit- L PF 1141 EFFLCIS OF MNliEN1h LOA&.11hG Oh LAKE C.NT'Aii(. USING a
IPD1INA11CAL 14LA4L UF TIlE raTTLFt.AIKUWh



MA1I-tAlICAL AL.DiL~s PNYTLiPLAN.(1EjhI moj1lthl LOA&1hBj PbhOSPHOkUiS LOADIhOS
IJC-twm-Z5 G(Ebkti

224 IFYGL;
IFY6L BLLLk1Ihi
(1977) IFY6L b kC 1p is 3p 4s 5p to go 9p i,, 11. 13P 14, 160 1?# 180 19, 21J
PI3OGRAKS; IF161.J kESLARCHI U5Js CANADA; toAlA PRGCESS1N~as hTro"LOGY1 FACILITUI
MEASthkt~th1; IhS~flRUP.kKS; 1&If&IA1UkEj FIVLOLANNTOMI 1OCp,LAhNTON5 TAXaNONYv;
FISI'EIU1S; DAlA bASkI4 Luj~khtSi fAlNEhiAlICAL NIJDELS1 BIBLILGRfAPh~j
IFY-S; CCULAI;

225 IJC;
FINAL RkP(jR1 LF 111k IlENNAllOkAL JCIK1 CC.#'1%SSI~aN ON THE PLLL(JTICN OF SOUhDAtT
WATER! RE~kiNCL,

%AT[('; POLL,..rIC; kA I6A11GN; kw&Ikk QkALIIT) 1ND~sIlP1ALSEwA$E TREATMENT$
DISEASES; LiGISLA11Ut.J N&6LkLAT16hf bA!;Ik litEA1TNENTs NUtNIC1IPAL SEWAGE TRAANENI;
IJC-PI928; 6C&LD&UZ; GCO&)kiF~i &CL~pe~v1)A; 6CD~it4A2TI; GCCOL4AI13; 6CDjDE5A4]3)
GC(JCkbi GLDk7;

226 IjC;
hE. AKC RLV1SkD UmtAl LAKES hA1Eik wUAL1IT COjkCT~vES& VOL. Ii
(29773 IJCo bkv;
kATEk ( 4dLhIY5 Ak6ibLA716h; tG,L~LAl.NJ A~etNCVJ FESTICIDES; iKAkl METALS;

227 IJC;
PLLLLIICN (JI LANE Lk!Ep LAki GhT49iC AND 1fk IteTENNAT10aAL SECTION (iF Tht ST.
LAbhFFNCt k1t.o VLLtjtL I - SLkhtARY5

bsXLrnI LLALIV tLLL0~1iJN; LTii~d'hjCA1A04i #LLLp~miAA ALGAii SACTMBAJ Ntlkikhl
LCACI#kL1 t'itral.L LLAD~IN~v

228 IJC;
PLLLLTI,.a L~r LAr~i tkiiL, LA~t GhfAiju ANDC i"E INTktINA7IUNAL StCTION Of THt. ST.
LAWIENCE P.Plkk. Vb(Luhk B - LAKE (JhlAb1L ANLi 7NE INIUiNAlOhAL SECION OF "iN ST*
LAb~ihCf IibI.
4lqe'l 1jcp 3i9p;
Pt4YSICAL LhA0(ACkk11ICS; LAND 1,5t; PLPULAlION; At.Al BLDGM1 TIfiP&1qAIURUk
CUkbuN1S; MiNI'HOLUGY) CUASIAL ZON&; S&(1LtILh SELIMNHA1IQhI CHEh1SIkTf
1ELTbW,ICAT;LC; Filti; Fhyl(jS'LAkN'TLNJ ZL~iILANNTLmS BACIERIA1 NLTRLENT LLAOIkGi
CI*SP1CAL LLAL~h(ei N IVERS ; PMLSPhL~i.L,5 WE.LAL; sbAlER LALI;Y
IJC--I 6CG6,-5; G~ CODt.bA413;

229 IJC;
A SPECIAL iLIOCT ur- bAR1I,6 Wi'kIIlhS Ok ItiL GREAT LAKES bAlkRt QUALITY

(1977) IJC# P07;
bAIFP QLALII; icEkc..LAlIDh;

230 IJC;
SLPMPA6T PiFL0l (N IIJLLLIILN LPIMiE NIALAFA klbERI
(19671 IJC LAKqL. EIlk - ON1AkIuj ALbISGRVN BLAkD# 43PI
bAlfb GLALIVT, PILuLUIALbb LIL) INCL41k1AL SkbAGE IkkAIMENTI hLIiCIPAL SENA"I
IRE41P.Ehli CGLIFLNPS; PhkGLSI
IJC-F; Gc0(A.Aff13;

221 IJC AMEICAN FALLb INTEkNAgaCiUAL BLARDJ
PArES(vallb ah(; LNtIAhNLP.EN1 rCA IT-i APILAh FALLS AT hILAbARAB
(29741 IJC PINAL Pt&FLURl, 'P?b # 414 OLAlkbi
NIAGA&A FALL5; hi; PI'SICAL L6tAtALikMItCS; GkOLOGIC FORPtA1IIL. AND SlftLClL.ki



PMYSIMcFAPMY; OI'VL S1LKj3 VC.LoQ AND CUAkttk1 FLOW) AESTHETICS; WAME LOELiq
SAFF lVI
IJC-hf-32rs4 GC&UVbA4i13;

232 IJC APEfICAI FALLS WiNtINA1IGNAL RSaAkU;
PRESfkVAT~IK AND hNNANC&A&iNT Of Itt Ah&AILAf rALLS AT hZNA6A APFiNDIX 6
AES714ETICSP PPb
(19721 1IC WifilkA RLPCWfTp r*I;
IuIAGAkA FALLS; %V; AkS~ni1ICS; P D&L SIUDILS; AMEkAIO%;
IJC-NF-16; GCLjO6bA'T3;

233 IJC AMERICAN FALLS IhikkkATILNAL *LARIus
PRLSiRVA11jN ANDi EhMACLtthl C4 1lt& APLPICAN FALLS AT NIAGAIIA APPENDIX C-
GEOLOGY;
(14711 IJC AifFINf AkPOklp PF7" * 1ABLkSo FIGLRiES & PLAlLS)

NIAGARA FALLS; NVI SlikA1IGkAom1C GEOLLGI; (.kLLO(&IC FORMA1IION ANC SIRUClISEJ

IJC-NF-IC; Ck643

234 IJC A~kPICAh FALLS IhlEkhAl1&NAL BLARC;
PAESFATIDN AND ENHANCihih) Df le', APERACAN FALLS AT hIAGAItA APPENDIX D -

HYOPAUL ICS1
(19713 IJC Lh~kltI kiPCEIk, PF87 * 6,b iiLAhS)
NIAGARA FALLS; NY; DIVlkSIiNhS) %AlkA SUFFLI; KCLLML ANC CUAILhlN FLOW) ICE
IJC-tiF-10; GCLDL!.M413;

235 IjC AMEFICAN fALL4 IKIE~kA1ILNAL &LARD)-
P~KSIPWALob~ ANC kNh4%WkhEN (LF 1#i St-kAILA#N faLL$ AT NIAGARA APPENDIX t
RIMPLIL PotASVKLS;
£19?11 IJC IhtkIh htPu~lp Pv05, * Y 1AOLLS 4 14 ILAILSI
NIhAAh FALLS;i t'ti viLijtc API. LbkgthI%16* %4.. 1 tIX Lt~it5j P#'Yb1CAL
CMArEAClLI11.S; latf.ALbC FL%1%AI~nA *1w SiLCLkRL) SAFEIV EkLSION; S'IOatLINL
P~uiTECII~iN; CL51-bcktLI1 ANALYSIS;
IJC-NF-(If GCC.D W3l;

236 IJC GREAl LAIKLS WATLI QUALITY bi~i
GIKFAI LAKLS btlkR QLALI1V ANMAL W610;~l
(19721 IJC# Pilj ;
UATEk QUALIIYI ANN~UAL kiP~jkT1 WMltu fCLL#1IOhj iUICfICA11 LAND USE$

HAI1GA7ILI. Moi.N&lkGN; ClILPICAL LE#ADaKGI ttA$1URL~NI1 kiCkbAhCN
IJC-hue-AP-IA%7i1 6CIjUE; 6COOLZI GC;5DE3; wC.ijt4u GCOVL5; GCUL.Ee;

237 IC GREAT LAPELS WAIlk "IALITY bC)
GPELT LAKS bAlkR (ojALITY AkNUAL 6001~ OF 1HE WAlER QUJALITY OBJECTIVES
SUBCCIPM117EE AC lmk TASK FO&Ck Lh 11-t SLIENIMfC BASIS FOR balk& QUALMl
COITEP I £
41s7t) IjCs P6.6b;
REGULAlICK; wATERk 6UALIIVS ANNUAL kC.Ik1) 04LNICAL CC.AFC.IlIObp CNLLRINES

DISSCLVEC UAPC~ke. SIL EF) RIRLX; fISh; IikAVY FIETALS) ('RGANCGlIN C&PPOUNDS;
ICXICIIV; I'hLSPNCIIL.,j PhA,
IJCh-A-0-I5tAA; GCLDt41 6C~iskb; 6COL0
T1415 REPLFl LLLIhiiS kECDr.MENDED At% aNC REVISED' WAES 0UALITY OBJECT3iWS blP
SUPFDIIIF44D u'AliONALEI ~Pk5W PIAIDNALL *L.h SLSS1ANC&S FOOL whICH CWJECIWES
WElit SES(AstLHED bul ffR WftICh AiokrULT& SCIEP411FIC BACKCROUNL DATIA TO DkXAIVE

FLILRE £CIbILS. RttkAkC" NtLCS iEGLIkiEJ IC AID IN THE RIWISIh AND DIRIVA11O0q
Of CtRTAIN LbhdTL11tS API ALSu, LUILINkeG.

236 ijC GRIAl LAkiS bAlk IP QAL11Y bLA0iD
OMEA LAKi5S &ILt CauL~L1 SOA&D REFLIl AFFMNIX As bo AND C)

I 3ic 6IC.WO
FUNICIFAL StLWA~o IkLAINEKII hkolithlEN LLADINGd P4C.SPHGRLS LOAVING;

IjLwL--*;Q~uk~;CC3UEj Q~i~XJ CULRIGCODkbl (06iASke



a39gIJC GkkAl LAKES lbhbi, AUAL&VV 60;
GREAT LA~tS hAIt Im ULAL11 FIFTH4 ANNUAL RLK'.11
(1%761 IJLs PP72;
UATFR QUALM;Y AhhWAL RLPCJRJ tMLhAINhf; LDNTliOLS bATER) F(OLLUTIO~i
IJC-QAl%7b 6CCtiEll (cutZ; aCLU44 NLD; 6CDD(mcbI 6cOutt.

240 IJC GREAT LA~tS bATEk QUALITY ID)
GREAT LAKES iATER 6UAL1IIalil ANNUoAL REPORT APPENDIX 5 ANNUAL REPORT OF THE
SURVEILLANCL SUBCOMMq11EE;
(19763 lJCv PPI~.5
WATER QUALITY; MONITORING; ANNUAL NEPORT; COAS.TAL ZONE; FISi NIL&LRFEj
CLADUPHCRAI LulL PLLLU71LNJ PMUSPI NUS LC*AaANGJ REGULATION) OEGULATITa AGENCY)
I4C-WQ-Ak-19Thb&; (CL&pk1; (.LGDLZ; GC.LDLI; GLEDEiJ GCODEb; GCEDEb;
THIS APPENDI) CLNTAlNS ig lNFUjf'NATILN AND DATA PEkTAINING TL, THE hATERi QUALITY
OF THE GPkAI LAKES ANC CUNNECIlho LhANNELS. ThIS VOLUNL ALSL INCLUDES A SUMBARY
OF PLANNEU lfri7 GkiAJ LAKE~S SURVEILLANCE ACTIM.ILS ALONG buIlm STRAIE6Y
COMPRISING THL 9f YR (Ifolb-t~l (PEAI LAKES lNTERN41lLNAL SUkbEILLANCE PLAN.i

1141 IJC GREAT LAKES ikAHR QUALITY BD;
GREAT LAKES %ATER QUALITY FIFTHi ANKUAL WEORT APPENDIX C ANNUAL REPORT Of Thi
REMEDIAL PRkiGrkAhS SUBCOPMITTEE;
(19761 1JC, Fk6. * 3 APP) ldCp fPbfi 4 3 APP)
WATER &LALIID ANNU:AL RLPL66T; KtGLLA1ILON; (LNTRUL; AIR PULLLTlON; CHEMICAL
LOADING; PMLSPe4Uk6 LOADING;
IJC-6Q-AR-1976C; GCOUt(,;
THIS APPENDIX CONIAkNA AhFUjRt.A~IJN Ch ItiE S1AiuS AND POLGRESS OF US AkL, CANAUIAh
EFFLITS IN. ADU~kbS1Nk mk 46AL Lit THi AGvKLkAENTeJ

2421JC GFEAT LAKES WAEk OQjAL1T1 O;
GREAT LAKNS WAER 6UALITY rIfln ANNUiAL iotPLkI APPENDoIX 0 ANN4UAL REPORT OF THE
RADICIACilullY SUSCLMP.IT1lki5
197t) IJCD Pt414)

AADICACIITY1; WklE WLALITYVJ AlhUAL kEPURT; MGhZTORING; NUCLEAR P(.wkk
GENERATILhi hLASU.RL#MENT; LFFLULNIS;
IJC-hi-A0-14o6D; iC ,LI; 6GODki; 4PCU&w3; GCCD4; fsCULcb; GCLOE6;

2431JC GREAT LAK'E$ WTES QUjALITY 601
GREAT LAPLS wATER wUALATl FOURTh ANNUAL ALPLI
(19?) LIJE, FF16L;
WATER QUALITY; ANNUAL REPORT; ANALYSS CLINTREL; bASTE TgitATMET; PHOS~tiORUS
LEWING; fnLS.'NOkUS REMUViL; PCb) kAD16.A IIWY) LARV USE) LR(tDGIG) I

IJC-WQ-AR-14#lbi GCUDE1; GCCOE2; GCOD~i ; GLCLk4; GCOMPb GCGDCE;

2441JC GFEAT LAKES bATER QUALI1T 10
GREAT LAKtS wtlERL 6LALITY fLUTI£ ANNUAL RLPL.R1 APPENDIX 0- ANNUAL ItEPORT OF lotk
WATER QUALMT ObJECIlbk SlbCUhhAIlkij
(1975) Ilics PeP1.* 4App;

WATER QUALITY; ANNUAL RtPORl; ChkPLCAL COMPCSITICKSNJ EW KETALSI PHIYSICAL
CHA6AC7ERIS1ICSB PLLJO&lLtl; ThirtkATURE;
IJc-w,2-AR-197bA; GeciOOel
THIS REPORT CUNTAIS fkijPLX ALS F(,R ThE kiVISICK CF EXISTING# AND FOR Nibe bAlER
QUALITY CW~kClI~kS ANL SUfP~okl$ It-ESE PRLPQ!ALS .1104 THE LATEST INFORRATILN AND
DATA AVAILALL.;

2451JC GREAT LAKES WAIEw QUjALITY IC)
GREAT LAKES hATE. liUALIIY F6LURlm ANNUAL RLfijAT APPENDIX b ANNUAL RUPORT OF THE
SURVEILLANCE SoJSCC.NM1TT&E;
(19751 IJCP PP2o'b 4 AFF 1;
WATER QUALiTY; ANNUAl. RifiklT NLJNITORjfiG PoSPHORUS LOADlNGj tuTROPO4ICAliDN;
IJC-wQ-As-1G7~bb) GCODE1; GCO~taj bCCDkb$ GLcUI4 6CuDkE GCCDE61 6COutTs
TN!S APPENDI) CUNIAINS AN ASSE.hkNT &1 THE GREAT LAKES AND CONNECTING CHANNELS
PROBLEh AkEAS 4ohIC" GO NOT MkET WATEF QULALMT OBJECTIVES ANCIOR JURISDICTIONIAL
STANDARDS. A DISCLSbION Of SiLkCTiL PkLBLE' AREAS NIooLiG6iTS MAJOR PROBLEM AREAS



5141C1 mAVL LAU'E9htCED A Cnr& IN. OAILA ULALITY* AND PkbLchR OF G1EERAL
CD14CtRk 10 1THE 6VE~kALL tHAkAClLkIS1CS C1 6RtAl 16V4S bAllS 01.61111. THIS IbARSS
MK~Jfil C&1SCNJb&S lh& kAISIING 4.00D1I1. Al)) RECENT ?4TkioS 10 114& ovhlib O&tALI11

OF I14L N1416A146 kj'Lk, LAPKE 1114165L A" lh 14 1. k6Alk~ IZVkP. 1341 SUBCjN14iI
MANtMI1A11CALLV P41,01111) PiN,1OPLA.S&N 4.kiLjblI 11 &VALk#Ali 1141 WiFSC Of PgmhSih)
AID PRLT I6E 141.111114 LIJAD$ 01 LAtKE LhlAkIL.;

246 IJC GREAT LAKES bAlki' QUIALITY 6(,,

66FA7 LAKES bAlh UlAL11Y PD07h1 AlON&AL6 kkPLKI APPENDIX D ANNU1AL REPORT OF THE1
RA601EC11V11w SUbCO14S1T~kEl
105) IJC# Pp4b;
13*111 QUALITV ANNUAL.6 RLPO01 0kADIQClC&v11j NUCLEAR PCbL* GEERPATION$ NUCLkAA
PCIP Gjtt1AtpAhG SlA11UhS; 14LhllukIhG D1$Ii~6i LOW0k)
IJC-bQ-65-19lbOI WLEI; (pC01k2i 6C~b&3; (OCL1u GCcDkblS CEOIL
THIS$ APPENDIX CL.NlAlhS (.1AALtb INFO&1A1104 AND0 0ATA AVAILAbLi AS OF #%AV 1970

247 IJC GREAT LAKLS *AMi 1.LALIIV b0))
GPI61 LAKES b.1E& m6ALIIV1 StLUhI' 614141.6 1111.31
41C973) 1JCv PP1.ib;
mATF6b QUALITY; ANNUAL REPUII 3101411051161 LDQflI.OLI #ILIOD$J 1IGUL*11014)
PHSPir,4US; P14OSl'JLLS LCAUhUi6; ANALYSIS;

IJC-WQ-AR-l16731 6OLLI; GCUDEZ; GCLib; GCC1.e's; 6CUDE~j BCOIOJ

2461JC GklAt LAlKS WElk) (1.6111) Bro

(1977) IJC* PP&9;
WAT*F QLALIlV; ANNUAL,6 k1ICiP1; .u141.CL; kfr"LLAT10h;
IJC-6Q-1'-1',73 GCL.)1is GCLULZi 6W.,); 6L01'.J 6C0D1to 6CEPLibl

249 lJC C-'Lmsl LANES IAlkk QLAf.11 60;
GREAT LA~gS hAiti Imi1AL1IT SlAil, Ahk1,aL 3.1 .jfl APP&NOI iANA I £14.611101 OF THE
StiRVEJLLANCL ~S~1Il1
(19773 1JCP Pk11Lj
WAlls QLALZIJ ANhLAL RLPW.41 hwhSILRIN6; Pl.BL1C PARTIC11hlidhi PI4LSPMORUS
LOACI116;
IJCh6QAP-197?bi (OCLUt; 41COus.~ 6CO~kbi 4WCO0J4; bCO01~l 6CLOtiO
THIS APPUtLL1 kik1&%S IhE WOKuMAliJ% CCL~k(1tU ODuamG 1.41V 1* 77 PEliTAIhIG 71D
1141 WAin QULITYp LF 1.1 k. ~t~l LAKES. unt A~vkh01k ALi., INCLUDE$ 114E RESULTS5 OF
A SURVEY (i51614&V IL Dclklt PUBLIC PLACkPTIC14S OF ILe~ ik111. QUALM1 OF 1941
GREAT LAhcS# A1D AN LoLILIK IJF TnL 165.1 ki%11 Sk&LILL14Ct PLAN DtbILOPkC. 1)1.11114
1141 PAST Yt~k*I. ~Ite rOOV1LLS Tfi WZ1*A.L PON. PLANNING AND CLliDIdATIN14 114k
SLRVeE1LtANCL ACTIVITIES OI bOth CDjUhTk~eS.l

250 14C MAY6 LA -LS bAtk .LL ilBO;
GREAT LAK&S kAIEF 61.AL11V Sl~lm 6141.1,6 APLRI aPF&KOIX3 C 61411,6 REPORT OF ht
REMkLIAL FkC.6lsS SUbCOMMI11kL
41977) IJCP 111% + APri;,
614141.6 3.1103.1 tAlEP (MLO#L11; kkl6LLAllu.; bAS11 TREA61311141
Ijctw*-P-1977C) GLULtic

251 IJC GREAT1 LANES halk Q1.AL17' biD
GREAT 16115 E S k6UALI $J11h AhNNUAL ilLf'C.S1 *1111401k r ANNUAL6 WORTl OFP THE1
NALICACI7hWtV StJlC0PP317Ilti;
£1977) IjCD Ptoc.;
*ADICACIPIVI LiG1SLA11ON; PChIlkl116; SUCLEAI PfilER 611.116110W; NUCL&AR PWsIR
6114136111. SllA.)~; DISC14A3.6 RE,%; IM hASlESI CDIRCI;J REGUiLATION)I.Ali
Qk,ALITY; 6141.161 ASiUFI; Ali. N'LL1L1th IADILAC1Ik WASILSS

ZJC-6-6-157i; C0Ik1;GCOOIZ; 6CL013; (PLioDE4 (&CL))15; GCCDI6;

252 IJC 6*k61 LANES bAuli Q1.A1ITV 60;
GPE61 iAlKLS oAlt)' UU*LLII TIRD AMLAL,6 ftkPLRI
41974.) IJCR PoITcs

~~* mAlEP Ql*1111; ANNUAL.6 RiPORAl. *1411515 &Ul&I.CA7Ib61hi CLk110j~ 1140USW116



SEWAGE TR*ATlhhI 41UN1C1I'AL 1*ohlit ITUl&A1ETI; WASTE lialAyRIthl o*ESthAcsC
REGUjLAT1IONS phiQstm&L~S LOADING5
IJ-QA0l#% GCLi#L!3 GCL~ti GCTJDt3; GCL,0tu3 6CODE) 6CC.LE61

1153 IJC 6(rfAT LAKES Wltk ILALITY $I);
GREAT LA~kS hATERk ;UALITY lhi&Z; ANNUjAL RLILRI APPENDIX A AfghtAL (REPCRI OF Thi
WA7V. QLALITY OBJEC71WES SUIOCCHAIIIEfi;
(19741 JjC PP23VtB
WATER QUjALIIV) ANNUjAL RtPUaRT; PHYI~CAL CIAkAC1ERIS11CS1 tilCROSIOLCGY; CHEMICAL
COgPPOS1IIUN; ANtALY~SI wAllEki MEASUkit~hl)
IJC-WQ-&0-2944A) GCC.DEI; GCL.0k2J GCQLI.,; GLcoc4; GCOLk5; 6CLO661
THIS APP*Pmb1X CLNIALItS IME OLIAlitoC IFRIA11Lk ANID DATA WITH4 RESPECT 10 THE
WATEA QUALITY 064WIT1ES fik THE bLARV'S 3kC At4hLAL REPORT TO THE IJCf

2641IJC GREAT LAKES WATERt QUALITY BO;
GREAT LAKES %AIE4 GuAL1TY THIkD ANNUAL RkFRT-APFENOI* 8 ANNUAL REP1LRT OF THE
SURVIEILLANCE SijbCI0ITTLE;
(1974) IJCv P22i
hiAT*P QUALMT; AKhuAL REPORT; CHEtICAL LOADING; CHLORIDE; NNTORIN65
IJC-WC-AR-197,S; GCCLUEI; GCOiDLi3 GCLiDk3B1T.&; GCODE4A1T3J GCCDf4AZI1I
GCOMEA413; THIS ktPOI CfjINAlNS lHk DiTAILED INFCRP-ATION AND. DATA bITH RESPECT
IC WATEP QUALITY 1% THE GkEAT LAKES AND CONhiCIIN46 CHANNELS AS wELL AS THE
DETAILED SU~oVEILLANCI: PRDQRAh (EVtLOPLLi 6Y IIL SUbCOMM1ITE FOk ThE BOARD'S SRO
ANNUAL AIEPORlTLIC THE IJC*;

2515 IJC GREAT LANES bAlER 06.ALIIV BC;
GREAT LAKES UATE). %%.ALl1Y IHikU ANKLAL nKtFLkT APFENDIA C AhhtoAL REPORT OF TML
RkHIDIAL PRCGR£I5S j8Cu1AIltt~;

6ATER QLALItY) ANIILAL REPL.Rl; CC#jhVKLL; PHC.Sbe1URLS AthEIAL; INDUSTAIAL SEWAGE
IREATAENTD CE51-8041-11 AhNA0Iii
IJC-hC0-AF-1',14C; ,COLLa; (PLUDk~i (#CLiL3J GCOLC..; faCOLt.; GPCCDE61
THIS APFFrtDIA CUN1IiNS THU DEIAALLL INI;.KhAACh AriD DAIS hUITN RESPELT LLO
HUNICIIAL* INUoUSIXIALP Ap.L DTlgt PkL.61ANS bEkt.G 1APLiEINIE TG AChlkhE THE wATE
QUALITY C64ECIIVLS FLA TIML GREAI LAKES AhL SUPIhAilZED IN THE BOARD$$SKIRD AhN6AL
RIEpCIT 10 ThL ljc.,

256 IJC GREAT LAKES %Alt) QUALITY bu;
INTfkNATICiAL (9REAT LAKES vATE. w(,ALITY bUAARG SENI-ANNUA, RIPaRTI
11973) IJCP P 13;
bATER QUALITY; ANNUAL AtuRI; ANALYS5i, PHELNGLS, OESEARCh;
IJC-Ew-A6-1973B5 4COO

257 GREAT LAKES ImATER QUALITY bOAkD;
NEW ANDO RVISED SPkCItIC WATER QUALITY CbjtCTI YES PROPOSOD FOR THE 197Z
AGktEhkhl bilkiEN Tht UNlItE STAlES k. LohADA ON GREAT LAKES WATER QUALMT 61 THE
GREAT LAKES bAlii QUALITY bOAkL. SMCIkoNS 1-0;
(l9?61 liLl 3101s
WATER GLALITY; REGULATIONh; PE$TICluES; HEAbI METALS; T1RPERAItJRk; ASBESTOS)
IJC-UfQ--Pi; (GCUJLkb

256 IJC GREAT LAKES WATER QUALITY BOARD
GREAT LAKES hATE& QUALiTY. STATUS RtEkU'T ON THE PERSISTENT TOXIC POLLUTA&TS IN.
TMF LAKE ON'TANItO bASIN bV THE 1APLEPEtNTATLLN CCPITTE1EJ

fISm; FCLLUIILhj SLUDfiE; RuNOFF ORAIhA(#k; SEDIMENT$ WiEk QUALITY; 8ENTMOSs
20OPLANkluht) l'HYTOPLAhKTCNj fCbi HtAVY NklALbi VILDLIPEI AIR
PLL UTICNI;
IJC-o-Ip-mi; GCGDLT.;

259 IJC INTEANAT&OhAL 61ttAT LAKES LihtLS BDARiUS
REC-LLATICt. 0- GREAT LARLS bATE). LEL'ELS AffERCZA A HYCDLOGY AND HYDRALLICSi

1 ~(197e)I JCD OPP91
bATE). LEVELS; LAIIL LkvELS; RE66LAIILNI HYDROLUGT; NIEORDiLLGY; CLIltAllC FACTOR$$



PMYSICOAPHY; PHVS~ICAL Cth&KACIOIS1ICSS %hiPfLZC CYCLES; PRECIPITATIONS5
EV*POA1JCih WATER NjIPPL~j ICE Cijbtk5 FlbkLA111hc.;
IJC-(aL-3&1 raLIULL1. LLA.1iLj fLOCGLbbill; GCLLd's; GCC.Df4AZ15 SCLOESA4131 *CG~c'E;
GCVL'b; 6COIM7;

260 IJC 1#TkkhAI)OAL footcA1 LaKib Lt~.EL$ bbjAeoL
REGULATiIjl LoF Gkb1 LAV.LS %hTk LEVELS APFEhColl C SMOkk FROPERTYS
419731 IJCP ilvrbU * Ahkit&
WA1E9 LEVELSi LAKE LEVELS; alE6LLAIi~h; IkLDPEMTES; ERGSIChi FLODDS; US; SHORE;
SHORELINE PROILCIlIkj; A1E1,0D.S 1ILClLkES ; JStiERS; ECONGRdICS1 COS1-SINFFI1
AiwAL ySJ S
GCODE1Ai CGCODEIGS GCODklIj GCOCGs1C2; fiCD'D3J GCCODL10u; GCCDkIPD GCC4OE1F21
GCCCEfIF4; GCLUEi2 2 (orbai GCOOcli,~ GCCDE1u GCOEIK2; GC&aDiIK4; GCCoEil%2j
6C Ur L11)4; oLDEZA; GCLDL2bi 6CruDk2C~i GColdLEZCZI GCODEZDi GCODgZDZ; 6CODEZD31
6CODE2D(; GCOLDi2M31 GCOI'EZh4i GCCpDt2h:,j G.CUEk; (,CUDEZ22 GCEIPE2F31 GCOu1EZo-f
GCUDE2F&.i GLLk2Ej CLDE24; (pCLu1kaAkj iCmDE3A; GCCDE3At; GmCODE3S3; SCCEiES66
GC.CDE3C; GCLDt3k&; (&~C.L3Fl; GLUD~iFk; GCL~jE3F41 6COL4461; GCCDE4S2J 6COE~ba;
SCODE40; f.CLbk~fJ fskc4FZ; GL..D&*e*D fvCOLI&4G2B &CaOE463; GCOOE46,'i GCC465
GCODF5A2; GLLUt5A41 GCijLE162; GCC~k.b4; r.LuDL5C2; GCGCE5C5; GEDDIL53i GCGDL5O4J
GCOD65O5; GCLL.E6;

201 IJC INlERNAlI6NAL GkEA1 LA~i.S LLVkLS oC&kL;

RE"LLAT1IGN LF GkiA1 LAKES bAlik LEVELS AP4LNC1X 0 FISH# WILDLIFE AND RECREATION;

THIS APPENDIX PRESEKIS Ilt kitSLL1 Lt SlU~iiS OF ITHE FISHEICIESP WILDLIFE K
AkCkEAI1L N IMEIS LPN .EKIAIth BY 1111 INILthAh1LtAL 0W&A LApcS LEVELS loRp
Wl1CF 6A$ iSIAbLISnLL BY Irit 1t'.kfA4LhCAL iJ.INI CrjhhlSS1Lah.

262 IJC 1p.1EPN'Al1LaNAL kkAl EARLS LiVLL bLA.C;
kIGULATICN i C GFEAI LAL WAhik LkwtL5 ALhiLI) F PLoERS
11973) IJCP FIZZ;
6ATEP LEVELS; LAKEL LEVELS; i"LILA11CjI; tLECtlkC FObig GEIIE&ATIOh iLEC~etIC PLbta
GEkEkAIlth6 Sls.1LthS, US; CAKADiA;
GCOD12; CC.;LEZ; &CuUti; roCI.LLA.Tl; 16CL~jtl; 6CODE51 GCCDL5A4uIDI GLLDkbi GCWE~IE

263 IJC INIEI hATILNAL KIA6Aka bDO &F C04TRCL;
REPORT ON Thi OFI'RA1104' lft itt LAPL *tPE-kIAGAIIA RAIVERk C BOOKCIING Till
IM7-11671 ovJl.Tg SEASCih;
114711 IJC# POtlL 4 It ENiCLCSURiS;
ICE CONDIlAN.S; lLt CONTNCLL iCt Cibkk, NAV19811L1,B ANNUAL REPORT$
IJC-NSC-19?1; 6C(CE46b; GC0Cc4G5; GCOVESA'4T3i

264 IJC 1NlERNATIDjhAL KIAGAkA 6D OP C~hlkLid
kEPCRT CN I9E, LvcRAI..h LFI nk Lhht LkIi-f%lAGARA RIVER ACE 6GOA DURIN6 ThE ibill
- 14072 olhlik SEASL;
(19721 IJC bki AhNLOAL RkPONT, PF14 4 li EhCLLSURES;
ICE tLN~UTILt,; ICt COIiALL; ICE CGVEkI kAVlfAbDI&.h9 ANNUoAL REPORTS
14C-NbC-197k; &CLLEir.3; 6iUlM4b; EC.iE!.MT3;

266 IJC INIERiNAIChAL %IAGAumA 5D UF CLINlRCL;
REPORT ChI un OPERAllUh GF ToE LAKE hkk-hIAAkA kzwE0 ICE Si0li 1912-Iril3 b114kRt
SEASON;
41973) IJCp FP1j 4 t EkCLOjSUkkS;
ICE CCiCI1ILK ,; ICE CO~kOgL) ICE CubE; hAII.ATION; ANNUAL RiPOkI;

r IJC-NSC-IS?3; GCCi4#.i3; 6CLLE46; 6CCbk5!A4u7i;

26IJC IdNAT&O~hAL KIA(.AKA bi, li Ct'TRLL)
REPOFT Vk Iht CPhAATlLk (AF THE LAKE &kIk-N1A4A@.A kIVkR ICE SOfjP 1474-1975 wi1KiER

SEASEK;
(197S) IJCv PFP19 4 6 EkCLLStokES;



ANiNLAL SE1'Okhi 14. CbjhuA1~CjN., ICE ~.~5lCi COPEIROL$ NAb16A11Oh~j

267 Jac I'IEA1ILPIAL NIAGAR4A uD*AgAAfG CLDI1tI5~t
A WRT.R ih AN ktAL6A1ILE D1' THE Ar-14-d5 LIAa COL..EC1101 PILCORA IN CONNkCIADPE
WITH TIIL LA~kL jkli - KIAhsAA 01ibk 1Ct 600 % TUDV#
11975) IJC 1kkhA1IDR6L hIA~oAk& bioAkL LF CDPE1RuLs PP53 APP,
ICf CGVfiP ICL CIRINCLI Ift CL.111ON55 k&f-L4ATI(*j FETEI&OD6Ts PEATNERATICAL
MIODELS; ICE SG% SUILOUPI AND DECAY$
IjC-N8C-Rl97.11 ficDlt:46., 6cauk~5A4.13;

108 IJC WNERNATL.NA. WiF&tifti Galijkg t. h IPM LANES POLL11lI1hJ
FCURIM SMP-AEPEUAL PE1'0k1 TO. is@4 GkEA1 LAKEtS bAhEk CUAL1V BOARD FmDP 1)41 UPPER
LAKES REFLkNkLL Gm(CU1'
11974) IJCp 3fP;
REGULATION; &LSEAKS4; NO~iERCLAI..kt;
IJC-RG-AP-19?4-41 (CC#LE6J

269 IJC IPETER#EA1ILPAL RtkkkEPECE GRwAjP Qh LiPik LAKES PL'jl.TUk
SEivU-AhNLAL &i&l 11ii lii GAW LAKkS 6ATth 6LALIIY bOAkbj
41973) JC, 2f#Ps
OSEARCP; kEGL.LAI1DRV AGENCY1 FlSl~j P,.T11LATESI

1JC-~-Ak)~'7-Z, CLD; faCC.Lab;

270 14C INIERKAIILNAL &FkdktNCk (skDiuP UNE LPPEk LAKES PDLLU11IWJ
THIRPD SEMI-Ahr.LAL kk:'Dkl 1.j IsE GkiAl LAsIS kATEk QUALITY SLARDI
(1974) NCP 13P;)
AESES4.CH; VA1ILN QUALIIYJ FISH; CUA$)AL ZLNEJ

271 IJC PLUAPRP#
DETAILED SluDY PLAN%;

,b*TfA; PLLLL11LRSJ balkS. .'t.ALI1T LANL LSt; IRCGRAMSi IJC;
GCGLLI; G#C(jELg; GCLiLra; O*Lut% GLOutti Lu.D~ttj IJC-CL5-11

272 IJC OLUAtalI
ErViRGP~Eh1~AL RNAGPEF-1 STkILGY FL4A IHtl (6EAT LAKES SYS1EN5

MANA6EMLKls LAhU L, SE; POLLU~lC.R bAlki *A4kP OALI1Y; PMQ~SPhOAUSj CHEINCAL
LCAVI~C; FiSlICA~tSJ PCOJ Cith1MCL) CGSI-8 bklkl AttALYSIS5
IJC-L-FLLAC.-i 5 GC~.uLt

273 JaC PLUARG;
MANAGihiNt4 1'bOfGAPrl, 1tSL&iCe APED fF0tCTb L.F FAES~hI LAEL USE ACTIVITIES ON
WATER QUALITY Of THE GRIAl LAKES1
11974) 1JC t.LLUht it PPbOS;
LANE. USI; ImAlik rLALhY &haAG6PEENlS PkLjfkAMS C.O~kS1IC SEAGE; TRAhSPDS.TA11ONj
CONIrOL; POLLL.TILN; MIPL wAS1iS; A6RILLL1k.SAL POLLUTION; JESIGNI
IJC-Lv-btaL. 11 CLbdkAl GLLauEZ1 GCLA31 GCULE43 GpLt§k; 6CO0UE6;

274 Jac PLUARO

MANAfPENT FRNLGfAPS, Rk5EkeiCh ANED tf4k ,IS 0- PRESENT LAND USE ACTIVITIES CAN
WATtO QIALI1V OF THE (ekA1 LAvkLS bi4L Z;
(1%74) LS 6FA SI~hiD 10-17* %Ak1C... PA1hroSi
MA4PAGIMW)I PMO0ftAP.; *ATkk ".LAL11'f hILLtkhPLSS AkkASJ tEC6,601hIO4 WASTE
IRES1MEhs MOEGIKL; DEEP-%itLL D1S06~SALI
IJC-Lk-tGL~k; G(L&L1J 6CC.Dk GCL6Li5 fGCL.R4; GCOUEb51 6CODE61
PAI,1 101 FCRLS1kY# OARI III SIECRkAtILPAL LANC# PAk1 1 UNDkbLLDPD LAND9 PAkT

131 LIQ..lu %ASlk DISIUaALP 1'AkT 141: SUL1IL bASIE DISPGSAL* PART Is$ DRLDGIN6
AC11MIESP PAkT lot 0ckP-SELL DISPLSA)., tAfil 37* PAhAGENth AND CjdNT&I,& LP LAND
6SE USE/hA1ig QjLAL1h1 PkI~bLfhS;



275 1JC PLUARCGj
197t RIl.tk gPFkL1S SURVLI COOkIJANATIO. RtLTNG;

RIVERS; Sk4NfrN1AALUt.; #eUla&khTS; hLTI'1ENT LIAO1NG;
IJC-L-FLUAR,-J.S7etN GCOUk'mSAilO; 6COL.Lb;

276 IJC PLIOAfG;
SU4MARY RfiEw CLF PIULLUlLfa FkLP, LAND USE ACTIVItlESJ
(197fjl IJC* Pvbe.;
LAND USL; WATER~ rauAL11Y; WATER PLaLLU11CLN; t.LTRIEt,1S; PES7ICIDAi:5 SIEDTMENTA11ION;
CN-EPICAL LOADiNG; NL~kLLN1 LGAO&NG; TI.AN51,DklA7l1r; MINE WASTES; URBAN RUNOfF;
AGRICULTURAL FLLLUTILM) EkUSIUN; kECRtAT1IjN; hIL kRNLS$ A~kAi; MASTI: TREAT1ithTJ

IJC-LRP; GCLDLI; (6CLDL2; GCOUL3; GCCDE4; 6CCDkb; GCODi6;

277 IJC PLUARG
EARLY ACTION PROGRAM REPORT
(19741 kA&RLY ACILk P5IOGRA! RLPwjkT; IjCp 12p;
LANC LUSEi hATER LLALIIY; RLNUjFF UkAINA61E; btGLLA1IUN; AGRICULTURAL POLLUTION;
PESTICIDES; kOAD SALI; SED~niNT;
IJC-kG-F; GCLjLEfE;

276 JACKSONP OAN1cL k.; h~hkRL.,NLSp r L.; kAND, NVRTch CO;
ECOLOGICAL l i T1GAT1lJN LF Ink LSmtUL R1lEER DkAINAGE: bASIN 1. Ink OUTLET;
CI29t4) U GF P.1 (akAt LAKE$S KLS LIV1S1Dt' iPPL(. ?TH CCONF GiOEAT LAKES kES, P~b-r9i
PHOSPHATES; K'aELDAHL KiTRI:N~k; AdS; Phi TEhPtk.ATuFj VCLUNEk AND CLIREhi L-Ih;
COLIFLRPS; FHYT LAhK7Uh; Z LPLANKTON; k~liltRA; ALGAE; PERIPhYTOhi NUTP.IEhT
LLADING;

THE OShE(,Ii~ RVkk DRAI'.Ajp , ±.,IZ S.. Pip 1S It-L LAOGEST DkAihN.aGE AREA LF THE
EAS~t.kN PtkI Ul. LAiL Uhl~I~.Alla IN~E LKT 4LkA1I 11S iLF~kCT UN5 THE LA~KE A
SI~tlS CL SAMP5L1N6 SIAIALKS HAS DLth t.)1AbLISML AT IC. &,AifrRCth Slit ALLN6,
CONIRIbLTIIL SlRLAf.4. itils ktPL91 xk&StN.N ltit 'SLIS LTAIhED A) 51AlIN Is
IME UTLET L- lHi LiS~tGC $!Vtk ihl~o LANt ljNlAi~i FRON .JANUAJLY 1(, ThkCALfHl MARCH
to 19t4. W~Ehi. t~tkAGE VI.LLLS FUik Pl-LStHAILS WEk 3.32 MG/Lp TOTAL KotLOAhL
NITMOEN, Z.Ct MGlLv bSS, Q*lc Ihb/L. ltk. AVtkA& W~EKLY 11h ALI.E UAS 7.i. hHILE
THE WATER liIqPRAIIJL A'gEkAGEu L, WITH A ISLLb UL 7,257 CIS. THE AVI:6AGE
COLIFOR COLUNT hAS 14tilb PI:F I6 P.Lo Tht AVtKAGF tLELY TOTAL PhYTOiPLAtKTION
VALUt IwAS ,lpvU LALANISP.1 PEI, NLp hi-ILE Tht 2CEPLANK10-A PU LfrLATlCN* WhICH
CCNSISTEE ALP6iST ENTkLL~Y LLF fLT~fkS* Avi&AGCD 4i.-4 PEN LIltE. T~t PiP1YLl
CODMPINITV ILLN1kSTLU 1-.1 SrClES RLPkES~ti1ItG Z6 GthERA. IhE WEEKLY AVERAGE
NUMbF9 CF ALGAL SPEuIkS Gk~&ANL. LtN bl~hNS iN TIME RiVEk bAS 25. Imt5E I-AD A
VOLATILE hEIGshT OF 4*2 hG/L AND CUNISISEL . F 13/C0is THE PLLLLTICN LOAD OF THE
OSWEGO &IIvtN WAS EVALLAIE, Fk.jt. FCR.ATIP ..blAlr.ED TRfRjLGI' THIS STUDY)

279 JIUSTD, JAMES E.;
CRYSTAL DiELLPPEI1 AND GLACIATluNh Wi A StjPeRCijZLI: CLOULD;
41%,71) .1. RkD ERCIHLLS AlMLbPHLIkt. Veto, Pkti-ce
ICE; SNC6; ILt-SNLm fHYSILAL P'LPkkTlt$; .ATMENiATlCAL MO-DLLS; GROb.T,4s
GLACIATION; LLOUD FOOMAllLa;
GCCOE6; Nl-LA-AbIC-Pl7Qi
AN LNSCPI-IiCAT7I:, NUMERICAL MODEL WAS DEV LLLtD TO 1.ESIT THE fiROWTh O ICE
CFYSTALS AND IHE GLACIATICJN O Al 6F Sb RCkLLPD CLOUDS AS A FUNCTIONh OF UPDRkAFT
SPEED AMC 1Ck NtCLi6Z (LLNCLTRAICh. THE CChNOIr.KS CNCSEN bsEST REPRESEN'T GRATA
LAKES Sh(.STURNS. THE DATA INDiCATE THAI UNbEk TYPICAL CIRC6P.NTANCES (UPDRAFTS 4
OR 03M/SEC) kiIN6 bkCUPNES lht EljP.ANAKI CRY.STAL (.ROwlTR MECHANISM AFER ONLY A
FEk% MINUTiS iNE, ANL Nill- 1i.i NUCLEUS) CLhLth1RATIC;NS LESS THAN A FEW Tito Vilk
LITER. GAUIEL hILE SLb.SE6LKILY fCkm. %1714 NuCLEUPS CON(ENikliATlONS IN EXCESS OF
St-ICC.LSLE -is THi: SUPEICLt.Lkg CLOUDS kAtILLY GLACIATE (415 MiNUTES TIPE) BOREO&
SUBSTANTIAL PiMihG LAN TAKE: PLACi. KnIL.E (JN NIGrI ThiN EXPtCT INDIVIDUAL
CRYSTALS THAI Gkut. STRICTLY dy DIFFUS1Lh Lit* NATEk WVApi.R THE HIGH CkYSTAL
CCNCENTRA7iLNS LEAL lu P~lLi.Mjh~.tw SNLhFLAE 4GGii(AT1Ej. THE CONNLN OCCURREN4CE
&F SNKJUFLAKL AGGkkGAltS IN MLST %0444i bNLUSTCRPS SUGGEST CRYSTAL
CLNLEf41&ATiOMS WELL iN tCALSS OF InAl iNDICATED by COLD-BOX NUCLEUS



PASUlk~kI5* AND [kLObADLY Ftl-kO, UaLU, REGIONS W* ll 4 6MCYSTAL ZOhGAE(PAlI~k
CkRlAIN CLLLa SlkLIS6 ItPLICATladhS R&ADILY FCLI.Oib

260 JILISI~o, JAMLS k.; NAPA#%D MlChALL L.;
SNkFbALL FRLS LA~h-LFFLCI STGRn ;
(10721 PON~hLY WtA1Hik k LeItw- V.160kevP62-661
STORP.S; LAoiES; SNug,; f4AkClIlATlihl
hy-UIA-ASIKC-0j7cJ 6Crii.E*; 6CODE±.D (CGioktJ
ItiREE V& EF mblhlkI LAK S~IU.RI DAIA btRt ANALYZED IT DLEkRNINE SNOWFALL
Dl5TkIsBLTlIt PA7TkRhb DljbhlhuL4IJF LA~K ikIE AND LAKE OhlARIL.* THE TOTAL AMOUNIT
OF SN~OWFALL AND ItiL AREA LF GRUND CLkK IN EACH (if 23 LA~k-EFFECI STORNS okkk
DETERhINEL FOj* SLoIh LAKLS. TOTAL Sbt.'WFALL 14ASS WAS HIGIHLY DEPiNDEN1 ON TIME OF
YEAR; NChE&bi AND kAkLl t ~kMBkk STL~t.S wLRE IWL i10 FIVE TINES NCRE PROULCTIVE
THAN. JANUAkY bltRMS. A CONSlDtkAaOLL hAkIATILt IN SkUb DthSITY £SNLWFALL DtFTIh TO
MELT WA7TE kATIO) COULD bi ATTRIBUITEDI MAINLY TO DIFFERENCES IN SKO. CRYSTAL
TYPE;

261 JGHNSGN, be 6. HERBERT
SCr.E STATISTICS LF ItiE POPULATIONS LF FAu.ASIT&C F4ASL SkA LAMiPRYS IN CANADIAN
bATERS OF* )Hi~ GI'EA LAKES;
1296co) PROC. li COt.F* 6kEAl LAKLS RLS. FP4:i-52;
ABUNDAhCE; FE1~L..'rON MAklNLi: ; ,RUIlI; SEX RATIO; SIZE;
lit31 GCC&)tl; 6CLDL2; C.CLUE3i GC,k4; GCL.0L~s (CLUEb;
PARASI~IC-Pii.Nk SLA LAAPREYS, IAIKt. lb LutRkCIAL FlSIi (PEAR# WERE COLLECTED
FROM GgEA7 LArKL fSpikkVN miTtt kkCLkbS Of IHE PLACLD DAIE ANO MAN~tA OF
CAPTURrE. IHi CATCH Of SLA LAh.PRkYS PkP UNIT OF EFfull) WAS LC.WLR IN THE No.Th
CHANNEL THAt. 11% Ltgfr mUiUilu Pk~iftfi rult LtLmblA BAY# 60H1 IN 2967 AND IN' Irbas, Ar,
EARLY 1t.OLCA1IC~r Or* 111k SUCCtSS Of SkA LA.IfitY CCN1RLL hiAStokr.S RtCiNTLY
LNMlkTAKIN INs Itik t.k1Ii OtiAhhL. IMEL PkLPLkIlLN OF KALt 10 FEr.ALE SEA LAPFRtYS
TA~kh IN hit CCMEotCi&L FiSeliteY DitCLitsL MhtNIOLY IN htn PALL IN ALL AREAS
SAMPFEC. SEG~tGATIL OF 111k SEXEb CLL~ biAS IHNiSk ESTIKATES Qf SES LANIOY
AeUt'NCLC THAI AtEk bASLL L-ts EVIU~~~bCL 6te ltlk NUI5ULUS Ift 11k COMIICAL fisftkRY.
kATE O Cl kOhl, It- LENGIi lE KEAkLY LINEAl. DURING, hIL FIS111KC SEASCN9 GOT A
ClONSISTENT S&ZE LlfFLkLNCk EXlSIS bilottrs ikA.LAP-PREY. AIIAC~t, IL CEklAiN
DIFFtkEhl 'iLSI FISeiES;

262 JOi* SON, hUl.I.AY 6.; CUjMLALI, va~h* C.; HLIDINE, 1NMM& P..; SL#'ZLGKIP WILLIA. tL

STAnLOAUP, bAkR'l %be;

MbNAGEF.ENI 1NFUkt.AILN bAbL ANID uvtR dL% Aa.DELLING;
41976) IJC tLUAkU, Pf"O;
MODEL SILDIES; wASTE IKEA1KEIhT; PMLSPhLRAiS LLAVlhG5 SLSPkhtkEL SC-lIDSI
PIAGEPENT; CLNTROL; P11LSrHDRUS;
IJC-L-FLLARG-l; GCOUL3; 4CuOE*; GCO)Lt5 6CODkt,)

263 JUDO, JOHN he;, SWEENEY# RO~ikT A.i
1ME DISI IL7i..N ANO ROLE UP A6LA7lC hACk.~lhYTES AND CLArf.FliZIA lb THE (.ktAT
LAKLS;
(197e) RCSLNbrgxU6g~, UAwlD k. ANUi ANDkL% RLbkRTS5ts, EDITORS, WORKSHOP ON
ENVWRCNPENTAL MAP11G (if l~E (ahcA1 LAKtS, ljO, P!35-1%o;
DI17IbLIAIeN; CLADLP~n.RA; tCut.LtIlCS;
IJC-RA7; GCLbUl5 GLOAEZ; GC~bt.; 6COCE41 6CUE,' (mCOD6;

264 KA!SE6k, KLALb Lo k.;
THE RISE ANE, PALL UF tlkkX;
(197bl ENV SClkhOL L. lic,.nNLOGY I(.3,(±6
MIkEX; IOXICITyi BILACCLMtULAlULN) FISh; A LSJ IftSkCTA) EGGS; KEP(Aktl
LEGISLATIONf; F OLL atbS; US iAT&Al; PLS71CibkSiIltSECTICILkSi CHLORIJNATED
HYDRCCARbON PEbhlClDLS; CHLklAI.IAU NVDkIJLAkBON INSECTICIDES; 1IISTCRY1
7472; GCOjLEt.A4T7; 6I.UE .BZ; GCutibB~ GCL~t5C2) GCODEbDI; 6,CODED4 6CDDE40 1
GCCDESC31 OpCL6E5C4L; CODE5C5;

265 KAKAYAMA, k1CLiARD Nei
T14 LSE Of ALKALINITY AND CONDUCTIVITY htASURfbtN7T5 TL tSTIMATE CONCEhkATIOhs
OF 3-IRIFLLOkutlHYL--NIKOkNUL kEQUIRED FLP IREATING LAPFREY STREAM;i



119f3l CREAl LAKE$ FIShkkY Cfjt~PISSIC%. TECHNICAL WERT Nt.. 7. ft. 14'.1
FIS'.; ILXICIIY; UNi LAIIP1ICIOLS; PLT&OPIZ(P PARINUS; MkAStofiiNNT; CONDOCHVSITYJ
ALKAL III;
6LF-lit?; GCLUL!,; GCOL'i.?; bc~ol.Le Z
A mETyt'0 HAS BEEN DEVISkO 1O ESTIt-ATk THE AAXIMP.? CDCfNIAIjI OF TFPI T4AI %,ILL
KILL SEA LAINP~kEYS Aht Iti ftAKLIMLP 14AI WiLL tLI KILL FISH. IT IS BASED UNk THE
RELATI1Ft LF TH~.SL CLC NkAJlNS IL THE ALKALINITY AND CONKuCIIViTV OF bARIDIS
hATERS. PREIlkAIp.NI BIASSAYS wILL CLh1I%4Uk TO BE kEQIIkDO Iil PIItCISt
DETEPIIAION OF lTRATltNth CONCEINIFLATIONSP Sul THE LSIIP-AIES MADE POSSIBLE BY
]HlE METhLO wILL ikRhlT A GkEAT REDUCTIGN AN THE NUMBER OF BIL#.ASSAYS ON. A SINGLE

286 KEASIv ALLEN;
FEEDING OF SOjt GREAT LAKE$ FISHES Al LL%. IWHERATURES;
(196b) J3. FIS k1.It.S ktSLARCh Bu,%cO QF CANAL&. 0OL. 26. NO.6. P11'(9-121b;
FISH; FCOL AC$.U1SIT1ON; lkPt%~ATLAL; F UNODjLUSI ICIALUJKLS; PER0XIS
IiIG&kCfACULA1IUS; LkrrOPIS; AP~bLirLI1lS k6PESl. ; FkkCA FLAVESCgNS; AMIA CALVA;
ESCCIDAE; k!SLk A~tRICANVS; gSCix; hLTj1.I(OtaLS COYSCLE#,CAS5 NCTROPIS; PIM&FPHALtS
PkCPELASI SEMLT1LoSi CAIL,51LhL ; - OASIE~tOSTEiUI Stil.ANIDAt;
CE#.T6FPIOAE; hlCk.IFTEPLUS DOLOP.IEt.I; PEkCIDAE;

CLADLCEKA, LSIRACOIA; LfJFZPCA; APIPODAJ ISOPODA; EPhEMERWP1ERA;
PLECOFTERA; Chl kONOP-IOAk; DIPItNA; LAA At; tifZOGFTERAI HkP.IPIERAS COLECIPTtEA
GAS7KPLAi LAI.ELLIb.ANCMIATA; AkNLIVA; HYDNACAkihAj EGGS;
14.3t; GCLOL501; GCODt5D4TS;
FIfLV STLUA4, UK Lrib It?,PtkA1IJRt FEED1N6 IN tkPjhbATE FISHES wfikE CARID OUT
AS FOLLC.ASS 411 FISH LAKE# NEAR PICILho (ONTARI0, JANt.RY-IA4CM 19tt AND 1967v
12CoC FISH NE71EU FkP. Uh~utk lIlt ICE AT A kTENPERAIUkE 09 4C; (2) LiTTLt CATAIAiIUI
CREEK NdA.. C6.LLIP.S 6AAY AFR±i6 1ava~ GROUPS CF FISH~ (TOTALP 544 INCIVIDUALS)
NIIlED AT Ihikk AL4 UF StwE..AL VAYS AS THE hATER 1&NPLPkAI.,II 1OSL FROM bot I()
L1C; (3) UPPLP. JNLS Ck..cK# NEAF tALLJPiOT.,~h TwO EXTiNSIVE COjLLECTIUh1 (TOTAL,
IOC5. JNDI.1LUALS1 NAtit bjTlmti Umi-IL 27 Aht, 3(p Iroto (41 A UAlER I PFtkATUki Qi
aCI, AND P-AV 15 Abi, a7 (II.CI. ThE KLLL.,.aht FINDINhGS RESULTEDJ. SOht 1tNifEbiS LF
ALL SIX1 StClES ah IIS LANL CuNIAIhEL FOO-L Sul TnL PERCLrhTA6L VAFIED tkLm 1,L&
IN tt"PA LIP1 Diah I ii 03 IN fLNDLLLS LlarhNA~LS. twENCi FiECING &AS tekRATLC*
bITHIN S~fClw.S lht SMALLcP JIV16.ELjLS &NVANIASLY CONIAlN1U MORE GUOD THAN
LAPRt FISH. THE SWk WAS T..LL Of SMALLEF AS CCMPPAEI, Wil LARGERp bODIEC
SPECILS. W~tk IftI. ~ TsIt. LITILi LAIAA LkkkK AC~IbE FEEDIN CLMPIEhCE&D Al
DIFFERENT 1ErFFEAATU6ES 1N Til. VAkI0LS SPLhItSs 1T WAS ALFEALY UNDERiVAY AT 665C
IN IClALLPU4 NEOLLUSLI ANt. 6'Oi(.s14 NIGR~jNACUjLATUS# WL DID NOT START IN LEPUhsIS
GZOILISUS AND, AMgLOPLIICS IAUPtST.RS UNTIL Tlht WATER TEPIPEWAE REACHED 6.6C.
P1.10k IL THIS Thk SILP.ACHS (iF SPtCIES wke'E SHRUNKEh. MLLLUS-FILLELP AND DkAWl.
FA4 frO~Ak~U IN lht bLD CAVITY. itb PkkCA rLAbESCEhio ACTIVE *IhTER FEEDERS FED
IN AkRILP IPMtDaATEkLV PokLR IL SPAwNt,, l 11 POCSI OF THE lCNLtS CREEK FISHES THERE
WAS A PlARAED INChtASL IN btl.~ml OF ALIMENTARY CONTENTS BET..tth b AND IbC. TO IN&
OIFFE1.ENCtS IN' hEiGHIS OF ALIMENTARY CCONTENTS AT b AND 15C MUST BE ADDED
ACC*LfRATkO E1I.tSTILh kAlLb 97 15C. IP ALL THE bAltENAYS 5T14'ILD THE FISH
CONSUME A. MUCH St-ALLEk kAN,,E OF FREY ITEMS AT L~bw IEPE.ATLjLES ThAN AT HIGNER
ENES. Tf-IS ArPLItl, IN M1Vb~hwIpsE 4C0NtAlkkc) WITM SUMNER, IN J~LtuS CEkE3(. A 11,b
FELS WfkL tSPELIALLY Pk,.esh'.El IN T09L LIkT Al LLb IkMPERATLftjSv AND SPtCIES
FOOD SPECIALIZATI04S %kfic SUFPftSSED.;

287 KELLEUANP AhttE
CO FOkT NIAGaRA;
(i2tEC bUFFALE HISOICAL $".ILI) ADwt~tokEb IN bpEbTERh NY HISTORY I(1)5
FONT NIAGIAA NV; HASlORY; MAN;)
BUTLERI GCOt1cSA4)31

28 PELLICDTI* D. S.o;4
NCTES Ch MICouSCLPIC LitE IN Tht eLFFALO %AIEF SUFPLY;
(307t) AP' J3 t.ACkLSCOP1 AND PLF !Sdj 3PF5C-2512;
wATER SLPPLY; S1lPHANLDISELSt MiLL$I4Aj bACILLARIOPMYCEAL; RhIZOSCLkNIAI
AMPHIIaLPA; SIkiNLLA; ASTER.ILNLLA; ONAGILAkIA; CICLOUtLLAI CVMATLPLEURA;
CYLCPS; SCSF.1NA; Di~t. IYUN; CfkA1iLP; GNP'HLNFMAJ MERIDICNJ SYNEDLA; CCJCCOhkIS)
HYDRA; VDNTALkLLA; ROIlIRA; bIfFLUI-1 DkiPIDSJ CLLSIERIiu#~; $IAUkASTR.AI



649!1 GCLL4Gt; GCWE5LAi135

209 KEM4P* ANIhIJNY Le be;
OkGAF.IC 94A1tk~ IN Ink SiDIMEIS LIF LA~i'S LNAOL, AND1 IR115
(1'ub91 #RWC. 1211- C~l~l. G*LA1 LAKES ILS. Ptibl-20,J
SEDIMEINT; OkGAKIC 9Alltk; CAkdLSJ NAl~kbth; 6IIONENSJ H991C ACIDS; FI.LVIC ACIDS;
LAKES;
177i; GCDL4 GCLDL5;
ORGANIC CARbLS AND CAkMijrtA7E CAR86N hikE L)lihNED IN SIX PISTON COkES eKOCI
LAKE ONIAhIL AhE, FaU0 P15101% COLS FROtN LAKL M~E. THE CHANGES IN ORGANIC CARBON
.1194 DEPIh (.F BL.kIAL ARE RELATED 1is, SkbjIfkhl TYPk AND 194, NlIkCEI, SIilNlunSp
IIOMIC ACIDS, Ft1LIC ACIU5 ANCL KkRkLL ukkt PEASUjAiD IN 11HFtE SURLFACE SEDIhENI
SAhPLES FKLlP tACI' LAKio Iui~ bASIN SEDIMENTS OF LAKE ONTA&I~o CONSISTED OF SLACK
LAPINAIEC GkiV SILIV CLAY MUDS uwiLVItG GkLY GLACIAL CLAYP h1uH V-eD TI1CKNESSES
RANGING FkOA% 4. IL 13.b h4 IN Ih. CGOES. L&6AIIC CAbI~ph CONTENT DECREASED bOZ It.
71-F 7LP if. CeN OF SkDi?.tN7 AND lh.N CRAL.UALLY DECREASED IL 12 AT THE GLACIAL CLAY
CCNaTACI. A CO.1-LL. OIkGANIC CAaKWLN IKI1ZCN bAS FOLNsO 1&0 THIRDS (if THE &AY DUsh
TIE POST GLACtAL huL COLUMN Al iAin COIL SlAIION AND sA$ ATTRIBUTED TL A bARfqbk
CLIMATE Btl1%kt 4,60~ AND 75(ow YEARS bf. LAKL 11111 MAIN. BASIN SEDIP.ENTS CLKSISTED
OF A UNIFOjkt. GkEY SILTY CLAY MOO buNl A lP.JLAi DtLRtASE IN Ob.GANIC S101941941
CONSISTED OF A UhlfG94 GREY j1LTb CLAY P.UD %suN A SIKILAk DECREASEIiN ONG&AhIC
CAN60t AS IN LAiKE ONTARIO. PtkIkA7ICh %b LESS THAN IbO 7hIRDS OF lNt PCS1
GLACIAL MOD CLLO~rI EXCEPI IN Tnai AhioubKY 6&SiN, whLOIL A hIGhsEP ORGANIC CAkbON
VALLE LE1A1IhkC AT THE 6010CtO Tf-k Ct.*k SUGfGESTLL AN OkfaANIC HOkIZOh IN LAKE
EIlE SINILAk IL. THAI FOOND IN LAKL rON1AklU~. A CORE FRLP Ink bkSIERN bASIN v4S
TYPICAL LF A SMALL LAKE C.ikL %lam A t*IGH CekOAhaC CAkgbhI CN~TENT AND PLANT
0(1.11105 IN 194k liST 06LALIAL MLi.,. LP- kLhAZNED AT ABLUI ZtRLJ WuLlS IN ThL FNeST
GLACIAL MLuS Ul-t Olo' LAKES ANL; INCktA Lwj 10 AbOLU'091lC VOLT IN 1941 GLACIAL
CLAY. CAPEL-hAILS (OLNLRALLY bf6L.. At. INVERSE fLLAT1CNSMIF TE THE C&GANAL ChSk&LJo
ItFPASIK6 7L AbL1 I Z% LU(.NA1L CsAi'b0i an IlL PLST GLACIAL MOODS. SI!LeP-Eto
ACC(.TEE trek . IL oA Lor 191k LiU(AN&C P1ATJLk,9 tIC AlSO FwLVIC ACIDS Fuk If# ifi
27X AN41, KcKL(OLN I'Ljl i, '.2 4(%IN T94t SLKFAEL CtNkllM&kk CF SEDIrEhTp INk hL PAiN
WAINS Cf TnL IbO LAlt.. 1,1k LtwLl. LK6AhI6 (,A*BON CONIL&i AND THE GREAUas
FiFCIN1 IiKtU,N IN iht LA~K LAI SUPFALL SEGIPENI a~tt IN fAkl, 017k~iuTtD IL
ORtklkk LLLPbIJSI1l~u Of 1941 ONkNIC PWuL BY BOTTOM LELLihG 0RGANISMS;

290 KEP., ANTHONY L& an.;
SkDIP-kh1ATILN 1IN TOIL LObES. bKLAI LAKES;
(1973) WLC PltC CF A bOANSHOF LN bAIL' 6ALiIY AhLS LANEL LeS ACTIVITiESP
PPZC2-i23;
SELIIEN1IA1leO.; SkLlIkNt%; hLTS.ILNIS; Pk.KCUkY; MEASUREMNT;1 ChEMICAL CDNU'oSlIILhB
CAKULN; NliI'OGEN, PKnSPMOkLS;
lJC-kG3; GCLLLS; GCOL~o 410JL.; 6COOtk;
SEDIMEN1A7ILh RATES AND ChtANOLS IN OPOAhiC cLARSON, NITROGEN# PHOSPHORUS AND
MEICUPY CCN..kI.RAI~i;KS HAVL bLit iCtIEkrN1ML &1 14 CORE. L(OCAlICKS# kEFKtSfikTI.G
BASINS CF FlNLGI'AIhtw SLGIP.E IN LAKES uNTARIL, ERIE AND huRON. SEDIMENTATION
RAMl ARE ESIIMA1EL BY AEkkALIN6 IMi bLIlnim OF SEDIMENT DfiPGSITEG ASOVk, lit
CASTANEA (CHkSTLhul) PULLEN DLCLipaL DAlED Al 1930 FOR LAKE EfIL# AND AbDwt Tht
AIbFLSIA (kA(,bEEL) POjLLLII RISks DATED Al 714~ TLRE IS A 3-FOLD INCREASE Iii
SEL)PENTATILh WAE IN. LANE EkAE ANO 114E KINGSTON BASIN OF LAKE OmlARIL SINCE
EUSCI'tAh SiTllkhNT CF Ink LAKE ONAiNALEk bASINS. 1TH1 NUIjliLT AND HG6
CONCII'TNhIlEN ANk ENkIGhkD AT Ink SLIlkEN SLFACi 1IN ALL THE CORES FAON LAKES
ONARIL AND kkIL, EhILi I~t 9akkLr CURLS StiLb LITTLE ChANGE AT IHE SURPACt tkrOMt
ImEIF BACKGkOULA.L .LNCLhNRA7iiUNS. Iin &NRjCtPLNT. ARE ATiklSLTED TC 1NC&EASED
NUTRIENT AND HG L6ADIhG 7O THE LjIlAbIL ANL4 kk1k SEDiNkN1SP bITli THE MAJOR
It-COWAES AMPE ADU~LT 19 5&. i i~kNh-UAV LCADING Ot fmOTRAENTS AND HIS 1L, 191
Sf~lKINTS FA*ALLkLS Tn& RAILS Of SECilsLNIAILKt Al kACh LLCA~iIN# blING OGRLAIIST
IN LAKE EkIE. hAkLY-CILO94iAL LOADING CF NUeIRIWNS AND h6 TO LAKES ONTAkiC, ANED
EPhL APE GLNINALLY SIMILAk 1C, Iti MOOLPh LQAwIhG LiE LAKE HURUhel

291 KlPF# A147hubT Le be; ANLfklUN. INAhE h.; 71NSP rtIChAkD Le; MUOROCCI ALEKAJ
SEDIMNIA710- WAkS ANL kECkI St~lMIhi hIT CF LAKES CNlARIUP 19411 AND
HURON;



llr#7') JOURNhAL 0 tuk"WmALV WkOUGV0' VC.LO *40 NLO. to ft. 20-al..
SEDIPENII SELaIi-IUN CAkbh IIN,LN; Fmt~ tLspII~cus; 9fiNC.#AT FELL1 ANALYVSIS

LOAC.ZNC; LEI5SCLbk&. SLLLSi Phi5 PAkIICLL 3&iL; Ab~l~
GCQook; GCukI'AI (OC(utDL' bt4(0
SEDIM4P4A~iS kAItS A%(t CI4AftLS 16 011ANIi. LAkbtjk Iu 4Thffilh PHOSPHORUS AND
IqIACt;RV C~iNLLNIIIAlILhS ekk URPALO PCI 14 CORE Lk.CAl1DINSP RLPFISfiklift
BASINS! OF PINE1.A tao 5colfthl IN LAKES ohIAlIC, EAUE AND NION.~h SIEiN101A13N
RAIES wE~t L51INMltO BY A~tkAOPItG 104L lkk(I611 Of SEIMNT4 DIPOSRIF ASOif Took
CASlAh(. iCmES1IUI) frCLktt OLCLIht bAJlL j.1 If#3 Kkl LAkk OkTARIC *140 19,15 P0k
LAKE Lifit A-ND A6f.3VE 114k Ahu.LSIA lRA0%kL[l MOLEN RISE, DATED AT 1550. Pk151061
DAY SEDIPE&N1AllCh RAW*. atki 16 1%I LAKE Zilip RiANGING FRO. 64#7 IC Sebro
0/112YN, Lijb, IUi 1NILBEIATL IN LAKE ChIAkILv ISANGING FROM We 10 1#156 GINIzVu
AND L~b IN LAKE HUR~ON AANOIfPaUP 44i '. IG 32. 041121. T~igPt teAS A*Lh A IeNkiFULD
INCkiESt Irs Sksl.ANIN1TIEjA WE It. LAKE Mst SSICE 1935 AND THE KINGSTON BASIN OF
LAKE ONIARIE SlAL. 1'.30. 1141 NUIAILNI AKNt f. CDNCEN1KA1IDNS ARE ENRICHED ATlh114
SEDII'tN7 SljkPACt IN. ALL Itit COKES fREP LA~tS MEi AND ONTARIO# lfilLi 114k HURONr
COILI6 ShC. sILL CN&KGL Al 1gti 5ljrALE AEtI'. 714IK *ACKfikCjUNO CON4CENTRATIONS.
Irk ENRICthtIS AKE A11iKIW.1LT I0 iNL~tA~tu NeARlIEN AND NIG LOADING IL 114k
VNIAKjL AND 01kl SkDIP.iK1Se %hh 1141 tAdLkIhACkEASES AFIk ABL#uT 1950. 1141
PREStfl-CAV LLA~lJPD LF hUTlklWS AND tfo. ii. Ili SEOIMEhlb PAIIALLELS 1H1 BAlkS ISP

SECIPLKIAIICK Al LACI' Li.CAI.N, SLING G(ek-.l IN LA~t ERIE. tAfiLY-CCJLONIaL
LCAClM4 Lt hNL,1KI.S Ahi) 144i lu LAKES CNIARlC AND MRE ARE GENERALLY SIKILAR 10
Ih0 IOLE LS WN6t FiI LAHt.j* M IIAL LfECIENG OFCCLit.UlAo %TN k N
NG4 MLI&N LC.AU1N F LANEs L.N.1 PciL-iAL LuAI10 ACC1Ut41u~ NUBIF S
AEWflX.CEXPa, Z3p4%,CtXsXv Ahl, 3vf9Lils1CtKI3 PETRIC TONS aAS IPIAIED FOR
LAKES ;NIAkIL, ENIL AND htok~*N ktS#kCTIlFLV*5

202 KFPF', ANIg40N1 L. sai PlAk~eitA NANCY Soi
SlII~fIkAll0- RI&., ALU A SLLAPEN1 BLC.Ll ,Cra LAit CNIARIt.;
(197t) J CktAl LAKLS 6i AtS iftJ4
SLDltkNlAlsLh; LlIlL.NAL Dalil; MtAbI.,RP.NI
C-COL~i..a~; G0(tAk.C~I 6Ltu,Aqlj &LU~t 4!i~. &LVD5D))*5 GCL*ltSAlj 60CllpOj
GC'.Ct,,h~"; 6CoiiI.Lt' (CCIDCE!.BZIL
Pkk5sNt.-0A, SLDIACNtIAIAJN OtAltS LI flL-L,9AAAlP SEDIMNI .klii Dt1EAhiba Al blo
LFPSHL'idt Lf.UAllL14 IN. LAK9 04TAR~I.. 111 StElfIATION RATE$ W(64 CALCULATED By
Atti.C1P.L 11hi WLiGml fjF Si.Dtrs1 DkILL AOLIL Imt AhsBNLS1D IIAGWEE11 P0ALLiN
HCIZQtp UILL Al It. h 1k KA7tS lkk %A~bkv RAN46ING i*kbt. A Lrob CP S5
GISCIJAg[ ?./Il' (L.3 iAt.IYaK) IL. A MA.. LF 12k& GISCAKE %IT& I2*j AlYR)B. RAILS
ARE IIGItLST Al 1141 LAS1&NN AND utWLtA EXlIRLMS OF 1141 MAIN BASlIN OF 1041 LAKE
AND APPiAN 1L dL PELAkio IL LiTILdIAL " It) gAllkfthS. MEAN StUIRWAIlON IkLot
43!., 24Cm SSLp Ahu !.C (a Si.uAkt hIYK AKE CALCULAIED# FOR THE NIAiPARA,
1IlSSISSALGAs kUC14ESUt Akio K1N145C BtSihS RESPECI1bELT. A ILIAL EF 4*8 MILLION
11.14 CA tFrsk-GKA.Nrtp SkILLNIS 15 N6LjLV DkPCSIILD 1N THE LAK.. R&1O INPUTS
ARE ISE AAJCA' SOURCE Of 1141 GIkAlh $LtAEKiS bIM 1141 NIAGARA RlbBI ACCCUN1IBG
FOP .1,C E£ LL iNCLP.IN6 MAIlitkALS'. ILSI (uP l SUjSPENLIC, MAliklALS ARs. utiI.SI.D
It. 104 UCCmtSIlb ANG KINC.STUh BASINS (3S6.b Ok Akk CAIRILD OUT OF 1141 LAKE VIA
ThE Si. LAhkkrsL k1lIE 3. IepI. 115kttLiLIS Ii GinERAL EASTWARD PCVEINk GP 1141
PATkiRALS AKC T14iak DEPL.S11LIV E11.1k ILAk&S ThE OUTLET L& THEIR 110104Mh OLT
OF Ilk LA~K.;

203 t.EMPP ANTJNY Le b.5 AULC(C"UbAv ALENAi
sI~tCEN IN SkO1ItILD uk.AhiC MA~ilk tk#.M LAKE OkIAkICI
419721 fkuc hl tEil Nupic SLveSTAhCt50 , BILb&&RSLLS* fIT-IJ?j
SEDIPENI; 161AL N11RUitsh; PULbIC ACIDS, nUPtIL ACIDS; AhIhC. ACIDS1
CAN-CCIO.C*.75 0CL,k!
INSCLU#Ltv CLN.s.Lb AMINO A(;&LS ALSULNiIC EQ 4. OF 1141 IQIAL NIRBGEk N THE11
lphOLl SiIsMWN GF LAKE WlNTUh. CCPtjh1C AtANC SLGARS 1018, FIXED ABR.ohlI
kIPCG&A (641 Ao IkC14Ahf.LAmLt AaP.iohILP' NlIPCGtIA 1218 NAP.L LF 1141 RESI OP 1141
K%06N N~athr CLMI'loISUNP LkAbING AbCs.1 3e& A EP lh Nl1KL,4,I wmICl CANQ 1It
ACCCJLKTID FLP bY CrsIP.ICALL DEFINED# kkCC,6hlIAlLE POSMS. 1IM SED1IMENT CONTIiNS 3
INES MC*E ALL IC ACIDS TNAN MLKIC ACILSs 601- OF im141C1 Akk IV OIFINII1DN
E1xISCIABLt 106 DILtalk SCILP ,VDkLliDL. 114k DISIIISUItON (if INDIVIDUPAL PIsTEIN4
Ahij KNNP*.ILkA AP.&NC ACID Rbs1alWS IN ]IEC Nut-I ANb FULIC &CIDS iN A KEtLATII



BASIS IS S~rILAk ll tILt CjhL F4.UhL AN 1uik bhiLLt SEDIMEhi. IN ffikSh Wift, 416A&D
ZOOPLAva1N AhD NACILKIA. kUk~hLkNCIIi* 114k IILATIWE AIbiNDANIE OF ANPD AChE'
RESICUE~S FOiUND IN 1"4k NLDIALK1S Aki CLLSk IL 114k LINES REPPRI1ED PCI StbERAL
CANADIAN SCJIL 1Y~kS. ELEP.LNIAL ANALYSIS FUN' Ca 14 AND h 140i THAII IMT 11 SkOAIRWN
MUPIC AND oWULkIC ACIDS Aki SihIAka IL 114CSt PRESENT IN $OILS, EACIPI PCI' A &AThfif
HIGH1 ftII~uGiN CLNIPi %11CH I 5 Wa- 1Ct1 i0 It A CwjN$l(ijiCk UiP T14E RtLATIWLY
LARGER PkICTIN C~tliNT Of 114k LAWES PARENT MATERLIALs NAMELY SESTGN. INFRA-A&D
SPECTRA 4GAVL 5014k SU(,(iEST1IIl 0P ilk PNLSthCE (A PCLYPEP1IDES, AS WELL AS PR~ltINS,
AND POLYSACCNAKiDk$. 11L PCLYI'EP71CL NATLLI CF THE SEDIAWN FULVIC ACICS AND
CGIIFINtL SOLUbLt AfKIh~i ACILS bA ALSO SUUlGE57ED SYIh ikiRLtASE OF P51k AMIN(I
ACIDS WIll. A PRLILCLYTIC EZYMEi

294 KEMP& ANhONV Lo a*; ThUM1ASv klCHARD Le;
IMPACT CF MAN'S ACIAVITIES UKN THEL CHEMICAL CbMPOSITIN 1N uJ~k SEDIMENT$ Of LAKES

ONTAPICP ERIE AND hiRL14i
(1q76) hAEks AIR# AND SUIlL POILLUION~ b$'69-000;,
CHEMICAL C jPSIiUhS SEDIlMC-1; 14LAVY hElALS; MANJ NUTRILNT LGADIN14G MINERL06OYI
7859; GCODE3; GCLCE'j GCuDL, GCOiCtt;
THE CCNtCENTNI'hLS Of UKGANIC PATh.oks hAjiuR tLEt;ENTS ANG TRACE ELEMENTS biki
DVlEftM1NED AT 14. CURE LUCAIAUmS AN LAIKES QNlARiC, ERIE AND HURON. THlE CHEMICAL
CONPOSITILN Ci Ii CuCXt WAS khLAILD TL 1141 SEDIMENT PAR71CLE SIZE, kho PH,
CHRONCLGV ANt, LOCA1ION OF SAhPLiNGa Silk. C04CkN14A1IOF4S OF Si, AL* fED 016a TIP
K ANC has W~iLn ktPRLSc.MT TM.. MAJLRI MINLK.AL .1PkCIE$ IN liii SEDIMENTS* ARE
GENERALLY UhIFURh 114 EALhi CCJlE. SUiI1ACE tkICHP.ENTS OF MW, PB. 114 COO CUP Sc..
Vp LbkG-C, h4 AND P 4kt O.SikvL AT PiLS1 LLjCA11iCNSP WiTh IhkiP CONCE14IRAIIJPs,
USUALLY MUC14 GkkATLI AILjVt flit ARBAL5AA eiIZ~LN 4-190 YR 8P), IRSPECI11 Of
DEPTH CP 114k K4aKliLli. It &Lhk1CI.Ls1 OP IM4kSc (LkMtih1 IS AITkIOU16D T6
ANTHW..IDGkhJC INFIlS IN kiCEN] Yt.*.k. C~hCtrIkATLDNh PROFILES FUR M AND S ARE
RELATEC 10 114k N1GkA71QM LF THESt ELEP.E 5 It. THE PuRE WTRS. AhTNmRC.P6GEIC
LOAD~ghGS UP 114k 1mACc. METALS Ot'V NUMW~NS ,'AIALLEL 111E FLPLLAILN AND DEGNEE OF
INDLSIKIALiIIL UP LACh" LAKE UhAihALL bASIN. NAIIJAL L JAU1N6b PARALLEL 114W
SEDZMiNIATILN kAILS. ALlIiiLGHi 11 i . t.C1 FUSSIbLE TC, kWALIDAIi THE CON1WASjlacaS,
OF lhmt IRACt hk)AL FREOM VAxIOLS SUU&LttS, EhIVEliCt IS PIESEKTLD IhAI A1NOSH14cIC
INPUTS Alt IPP~,.

295 NEFP ANTHONY L. v.; WUNG, IILNkY K. 1..
MCLICULAP-oil~til LPIS1,I1610. P 1-0L SLeS1ANCPS PROM1 LAKES WNARIC, AND tkIt

SEDIMENTS;
(197'41 CHEMICAL 6tOLLL6Y 1'(I21l-Zei
HUPIC ACIaj , SECIMEi; 1NI-istS111IAL bAitI') ORGANIC MIAl1kk, LAKES; FULWIC ACIDS;
MtA5UREPElIJ
3%0t; CAN-CCI%-C'-1; GCUUL'.; 6CUt;
THE kELATiIVE POLtCULAk-%Ei~h1 VIS1,dSLlitN Cil* hUtIC ACllDS. fUL .1C ACIDS A%[#
IIIISfTITIL 6Ak~, E)1'AtIltu iu~ir 1ht IL4FACL SLDItENIS IF LAKES CNIAkIL AND
ERIE# WAS DektcRNsD 8Y SLF-nA&&A GLL FILTI'AILhe ON )ME WASZI OF MOLECUILAR
wEIG04T, MC'S1 LF To4E LAhi P.Alikt LAN bi 61.iiotD iWTO 1 DIS~INLT APFAkkhi
MCILiCULAV bkit(Ii1 KANGL, (1) COPrrhN7NS a111 PULECULAR IxEIGINT LESS IHAN (00
(HUPIC ACILPS I-!&# fULVAC AC1.,S 2C-23%0 INTLKS.TiTIAL wATEF 70-609)v (2)
COPIPLhEk~hbn PfULECILA. mEiGill FkCH. ±LLt, IL 10.010L (MUKIC ACIDS 27*3l.~o PLIJiC
ACIDS ZS-35Ao INIEkSTIIIAL %ALc .- IJ AND (15 PIULECILAN kEIGHTS 4kiAik T#.AN
200POOC lIhUMIC ACIUjS i2-t.,Z, Pl.LV)C ALI..S 16-216%t INILRS7111AL WATER C%%;

296 KEMFP LLUYCj L.)
PICNIICBIL DtEG.AC4AI.P (ji- Thi LAKPL'Y LANVil(IDE )-TIlLU.RCjMETHYL-'.-Nt~RCPnt.NcL
IN SfDIPIN7-%A~kF $VSTthS;
61973) G6c.AI LAKS FIShtkl. CUMPilSbILN. TECHNIlCAL REPORT O. s. h I PP.;
LAPRFICIDES; IF N PETROKY2ON MIh~~tSj FTIERI; LAKES; CAkASSZLS AUAATLJ PIET14CDSj
PLULWIES; itAF4EkA1uI'CJ NU161ENTSj VPWk LSI WAlES
GLF-Tkie; 6CCFuI; (460k&.; G*CLDEI; 6COLL'; 600015; GCGDEb;
11HE SELECI~I LAPPRIChoL 3-IPIFLUECKCMLIhVL-.-It~lu.'hkNOL (1PM), NMNAINEDP IN,
THE WEI AT CONCEN1I'ATIr.N4 UP I IL L U6IML PO SI VtRAL LL S, KILL$ LARVAL SEA
LAMFREYS (PLTIuPji.K hAkIqUSI 11, IR161JAI'IES OF IhE GRAil LAKES. NiCAUS. 114
WEl CF IPM 1N Ihe. khViIkL~hErh IS A IIAT10L P CONLEkho 1141 INMEAC1IIS OP 11415
CHEPICAL IbIiI RIVkN AND LAKL SEDIP-thiS mtaE NlUDiutb IN LAbWD1RV EXPFRiRe.NiI.



IN A1X1Lftcs IJF lfh* WAiWII. Afti SEOIAWNkbt LD IN A uAAlL.N~. 10t iFA 0WCBIASiD

PAUG6*SShvELY ANL NEAkILf Lit LDN'PetHLY DISAPPtF~kL# IN I T. 4A bl$

FOP' SEA LANI'NI LAkiVAL Aht 6LL1,FISI4 LAkAl~1a.S AUKAIUS). IF 1141 &LDUCT160i 1h IFA
CEASED bIfuLI ALL Ct 104L CihiLA. EAD iI$AFPLARED. 114k PkOCESS RiSURLO 614kk
NLIPILNI bRLlI" bAS AC.DLD. LQ$S GF lEA Fkijh 114L SYSTEMS? bAS FACVENTID BY iSIS.
ADITZON OF AN ANTII$PIII. lfhth'suLi AND BY HEAT SIEkZL14ATION. ENRICHMENT
CULTURES uP MICE'L0JGAhISA ISOLA1&C F-Kh SIPEAN AND LAKE SMAINIIS CEG&AD&CI 1i0
IN NUIIi 090h~S. I CONCLU~e THAT IN% IS bt6RADED SY MILkLNGA1NZSfS INAI L3~i
11, SEChIhl-bAlER SYS1EN%*;

207 KENNEDt, kILLIAP, A.;
CUMkLNI FlSh L~ji$ RESLARCh ST CANADIANS UN THE GREAT LAKES;
419!6) IRANSACIlLhS 0. 1hi AhtUISCAN FISPILliLS SCICETV9 VIDLe 66. OF419-4131
FI5I4ERIE~i fkkAhChI CANADA, PEJRONTZQh MAIkINLS5 ELECTRICAL LAMPREY BARRILRSI
2222; GCCLkba
THE ACT1'.1lIEk INDICAEiij AkL IEvIimED. IgiLY EALL INIG Iwi CATEGORlISI 1. A
CON'TISUTI.. T1hAkDS LLIMlNAUNL6 "A LAMj~lLY FIrLP. THE GRkIl LAKES; 1. SOPL.
GENERIAL FIShkoy ALSLARCh;

206 KILGOURP bIALLIAN J.;
NIOCLE SILLOIAh CLINICK RL.A1iONShIPS aUF ht!SikaN NEW YORK' AND ONTARIOa;
(1961) GEUL66Y OF o&5kitN NE* YORN (GU10kbSLLP NY STATE GkGLLGICAL ASSSIC 36114
ANNUAL PkLkTXND, PPIQ-Id;
VINfkALCCVj CLL.GY; hYj
NYG-36; GCQL#L Jt~i 6CLD1ibbL

299 MILhAV., PeLt; TILRANt LaIlb (a.;
SCML1 eICLLGICAL kFFECIS fLI A1lfiPsiLRIC, iNPLTS TO LAKES& koAitiF4 RATIO$ AND
CCP1Il11Vk £I1LACT1iJNS bt1,LL#% PnVla.PLAhTLh;
(1971.) rLS't,1 CLLNhIbUTIJN IL IHI CritihISTRY uf LA~K %AUtRI. FkUCitD)N~b 1SI
SICIAWY 4YIILS1W. iV. .ii,~
P~dY1LPL8N'1,.W; ihEkfPAL) SlkA1IkICA~IIN; hUltKlEKTSI fvIL1NNICN; AIN; LAKES;

A1hSP$JF4,iC lNILTS 16Ii E tAT LANEkS DC. NuTl S6PPLY THE NUTRPIkNTS CrNIILNLY
LlhllIs. ]m foible' (jP FhVTOI-LAHNKUNI. ALGAEiN TK lh SAME PIICPOVTICNS AS OCCUR IN
IMF SUbkFAL. hilTkS LI 1141. G~cA1 LAKES. lhiIb UNBALANCi, SUPPLY OF NLTIENTS q(JULD
CPAK6F Ithe ECMFIEilibkL ILAlluNhIOS bLlthLN SPECIES AbC. CIRUPI mE loU.Ac
FAlTFI*tS LP LL.P,1NSIL AND : IAlLhfAL SL(CiCSSiLh. AI1%L5PhiERC INPUTS CP OtLilkaIOUS
CURPLUUNDS bUCft AS PILCI LLINAA&eU UIYDka.AkdL#4S MAY HMEk SIM~ILAR lFFkCTSo

300 9hNIALLP TINE-AS L1
LL. NATILNAL k.;
419641 NAlIC14AL bILDLIfe. 131-fo;
POLLwT!LN; Alp PLLLUIliJ; hAgek; kSGLDLAIILNE iROSION; RESOURCES; ECOLQGYI
14661 GCLJEI; &CC.C&k; 6GOL3j 6COaLi~; 6LODk~ GCUeCE61

301 P11.0, DCNALC S.;
IIGILNAL uAlto. ANDo aASIL bAtCk PLANS)

1*741 BLAC*. IIk-bi. LANRcNC. 0k(.iLNAL PLANNING BOARDC TECNICAL SERIES REPORT
N4UPNEJ 1. l*# AF Es PAPS;
NATES SLFPLY; DkLLPeetel PLANNING; hYDrjLLJYJ SEOERS;
ISP-TiC; fW%;LUtS~bk; 6CULE.~; O.CQUiT
ThIS tILki.. IS AN IltElkTWdY ANALYSIS ANU PRESiNTATIGN OF t~iSlIN6 AND- PLANheD
PUBLIC WAig. ANC bAzlecu&1EI FACILITIES IN IhE BLACK FIVER-ST. LAoREN4CE ReGION.
IN( SILLY I! CIeILLLu 11.10 b P.ACa SEClAGNS. fabST, AN GNEPWLE. Of AVAILABLE &Ask
CAT& Ab. TIN& fokENAL WaTLNALE K6. lilt DIEkLfLPAENd OF CEtk7ALIZEc WAiStwi
SYSlEPS IS LiEbLLe'D. NEXT, NATEk SUPPLY AND bASIkATkR TRLAlKENY SYSTEMS Alit
ZNVENTCVIED SiPAW&ATI IN THE frP.AIGN (if SrvC*T (t Y&SI L LONG 015 Youst
RANCE FLANNINL I.L.GU..S. TMEL 2 PkOG1-APIS CLLP.INATE A MULIYLAP ZNVOLbEPSEN1 IT
li 61 fIi, IrL F6LL.AL Ak& fI bATkk bUPPLY AKi StiERAGE WRATP&I SYST&P.S



*02 53I.QP OCNALD S.;
WATER SLPPLV AND LbAUEI SYSLM ILAkh1hfi PkUFd'a*#';
(1973) BLACK ftlbkP-11. LAbkthCL kE&QI~hAL tLANNING 4OAkC COMIPREHENSIVE PLANNINiG
SERIES gElthI h(. 40 51r;
bAlEk SUPPL'f; WA1ER DUALITY; RANA~skNI; DjbtLOPP~N1 PLAN~ING; EFFLUENTS)
SIbIaS1
BSR-C4; ECCIDL50fe; G(CODL5D.') rCOLli
THE PUiiP(SE 0F THIS fttP.,T 15 Ant ZNIiZAL ATTEWI IV THE 4&61ONAL FLANhIN6 biARAD
T0 DIFILis (1) i6LALS ANL &b~..CIIVLS bokC1F1CALLV kkLAIED 10i wATER QUALMT
PANA~iME.1 PLAKNINh. (2) 1aht 0FFkkI.f FLDERAL AGENCIES de'A1 NCT CNLT FUND
MUNICIPAL wAItkIStbiE PROJECThSi 60-A~t biCCIE AgwARE OF Ift AOLILS,
JURISDICTION$# AhL INT ELAILUNSHHPS OF STATE AGENCIES ZHYLLVED WITH SIAULA&
WATER OLALIIV MANA~pitEhl INTERESTS* Aht 7HLIk LEGISLATED AIISULATOPY PLOWERSo t#41

CUNTY Ahio LGCAL (oQ&RkhhE?-Sl PLANNING EXPLNIMNES AND DfIECIONS* (5) THE
CCORDINATIvL RLL TH.AT )ME Rf8 CAN FuILFILL 7w ACT NOT ONLY AS AN INFORMATIONAL
CENTER, OUT A Mk0IA7LRY SEib~th LCCAL 6L~EiLNhENT AND STATE AND FEDERAL
GOVERNtiNlAL AGENCAEis ANC (6) A PoK0GAAH %htkEbY EtNhIkCNNEN1AL HEALTH
FACILITIES$ PLANS ARE AITINELT Ihi bit. kSv GlA.Sv AND FINANCI'AL CAPA&1LIT1ES
OF REGICNAL RESIDEf^TSI

303 KING# OGNALD; HLABSoh* DCoRA;
RECAEATICNAL IAAII AND CANO~t ROpUltSj
(19751 SLACp kl1tk-S7. LAwkEhCE ftEGIr.AL FLAhNIhG fOA&D. TEChNICAL REPEAkT ~o.
I',A 43p;
RkCPkA7l1tt, tACIL171ES;
BS&F-714; GCLC,k504; GO Eljk'D'; 6CQk73
THIS REP(.RT 1NkhRIL&N DESiCINAILL NC~i NGALSv HIRING TRAILS# CANOE ROUTES,
ALPINE ANDrkCIC SKI TRAILS AND hoLNSLbALK kIDING IRAILS IN ImE REGiON.
ILLUS70ATIlE P-A'S Akk 1NCLuDI0 Tu AID IN LCCAI1ati OF ALL AECISEATILhAL TRAILS AND
CANOE &ECLIE!. 2 SLM~LASP Hs.kVLkp 46L bEILNO A SlMfE INVEKlORY Lot PUBLISHED
flATERIALS. A PE~iNJIAL CANUE RCEt.1L IS DkCE~RIBE APED MAFEtL ILLLSTPATINGa AN
UNDEVELCiLD kibiLKAL kcCRtAlIuNot ASSLI. Sks.EN0LYs IhbESIIG.II0 CF
RIGN7$-CF-PAV ASbCC1A~tL khuh Hl~hb.rSP RAILLADSo tlEELWNS Aht ILICTAL
TRANSrISS1.Is LlNLS IS hADL 16. ASSESS PL7WIlAL REL t&&TiONAL TakAIL USE.

304 KING, JCHNt S.;
THE ECCONL.IiC GkjLLDG1C SE7hI1t. LF scSlt hL% YLRK)
(1966) GE(LLCCY OF o~lih hEk YOkht f&if.JkbOIh' NY STATE GEOLE61CAL ASSOC 3blei
ANNUAL PlftliNU, Pht0v-741
GEOL GGY; A i .RALCG V ECUMtiNIC S; NYV; N YG-3 6;.
GCLJDk'Gb; GCLSkA,;

305 KINKEADv J~hN Di.;
AVAILABILsTl 6F INF(JRPAT1ON LIN Irit Arb!EN1 C~HENISIRY OF THE LAKE ONTAll

(197e RL5ENBkF(,E, DAID ft. AND Ahhjkto R(,btwT~btts EDiTDFqS, NUNKS14P ON
fNbJRC~l'(hlAL AAPP1NG UFE Itic Gkkl LAKESs liCP Pie,;
ChEP'ZSTkir bATEk; COASTAL ZuiNL;
IJC-kA?; GL6iDL5A'4 16CCELAg) GLDiA1; GLC.L0A3 6CGC~ES4 6CCDESI31 GchaE(li5
GCCDE5C3; G(CLuEbL'.; (GCDLibDl; 6CL~tt,0j; GChojucbD41

306 K(LEMM* cONALL, J.;
A REVIEb OF Thk LEECrt&S lAhhkL1IDI HI&LDIhtA) itb IHE GREAT LAKE$ REGIbobs
(197?) P1 ALALPEN1CIAN 9i4)tb9?-fh1,;
AQUATIC IhNYiIiESAliSI ANNELIDAi IftILINiEA; IAXONOMY;

779?; GCGaOt1) GCOLLi; "GLLS IPCObt; h*LOLk0; GCOL461

307 KNrJR, JARES; FALtKNERs CrtAhtES; hiLhAhs P*7&1ZLN; SET116o STjEhEN SKAVkLNl;Ckv
STEVEN; IP(.P.Ast DAbID;
AN ANALYSIS uF Ihi INTIkAILhAL GREAT LAKES LEVELS BOARD RkPORT CN REGiULATION
OF GREAl LAKLI oalto LtkLS' HlOkLLCGY;
410761 UNIYERsZJY OF lrIS4.&NslN. ItsSI1LIhE PON ENVIRONMENTAL STUDIES;
WATER LibkLbj kEGULA~iIuhi ECLN..MiCS; INPACIj LATA PLOCESSINC; COPI..TE4 #4RCRAPS;



306 KPAIhnlo JAR~&$ ke; &ODGE&$a Go. KIH.;
hAlUlAL Pl6jLtSStS AhI WAltk 6UALIIV CLoklkfiLj
119bal UlL4. fpbtA1 LAO&$ OA6 ki~iou.iis cchP, fP~i9-4jpk

11A1&i'.QLALITYI Cbb1UkLL; IL.I..LL S1o.Llkb;
CaN-E1C-1; 41CoLbl;s 6c4AUE2; GCCLI63; 6CC.&it'. 1COCDktj GCGDE61
NAILRAL fRECIS$S All Tst SA$lS 6004N WHICH LCNG RANGE HAIIAGENENT P'LANS MSTS lk
BASED* t4AlUlkAL fKCESSk. ARE Dl4AICs £5.0 5(91 PRO.CESSES ARE Il911EESIlLto
GEhlkALLY kiVERSISI11Y IBE-kLLAMEh ICAS MRE Sl.&RE AS POLLIU1lDN
It-C&EASES. 11-i GRLAT LAK'E$ AI4Es,.,ALri StALL OCEANS IN SIZE# AND 6AC1. MRAT LAKE
hAS ITS UQUE ChARACII1ISTIC WJIH kkfAaRD TC ASSIMILATION OF COKS117UENTS. THI1S
IS FXPRt.SSkL It' VANklrG $li IPARlICLLAkLl DEPTH)* S5011Cr SEtlIKEklo CURRENT
PA17Ekb, Ae.L 191P111#. RAIL. fjf;AEAlALN Fltln 1111E llokfINUktl k"IlftSIUM *0K*
MAJDF IN eGAkIC IONS £54 PIRS7 CR015 Rlt RtACTIL.S FDA &1CLCGICAL SPECIES CAN
SI131 SE l6GhCSt DiEskAlA1Ah FACl.O1~. EX1155 CARSON DI1110hp OXYGEN
DFF 1CIFNCT. txCkSS PHOSPHATE (&tLAlIVt L 1 S1LOATAN bIlo' HvD&OXYAPATZIIk ARE A
AFASURiS uF 6ATES wUALlY. kAIL5 LF CELL DIVISION UNOISI CONTINUOUSLY PAVOl'A&LE
CONC'111~tS Itil1RIkh1Sv TIArtftA7UkE, LL%. 7Lp~ID11Vl PREDICT iLCON LQN~aZlNS1 IN
CYCLES CF ut.4 WEEK. 1-1TINITS IL hAIN1l0lN CCi4OIIIONS 91161 RE ERSIblLl1W ARE
15sP011A1'1 RLLAlIIE TV OBTAINING mI~m GUALITY ikAIE9 fu~t LONG P151005 OF 11911.
ENGI~tf1Ihk VEbiCN ftlS INC(JhCr.AlE Nt~h TLCNL.LY BASED UPON KNOWLEDGE OF
NAIURAL 6'RfCL$SSIN lb REl TO Gbltlk 1141$ CithDalTIol.

309 hLt.DELLP 4btl$ k;
A Cl-FPICAL AND) PhYSIOAL C iAARISCJN OF LIlIL'k S0015 SAY# P0,1l BAY# SGDk#5 SAYs AND
lPLIhLLlt bAVI
(1974) OUCL Cotkkk 81LCJCAL fltLL Sl1blIf~h OULLE11N. l(I.117-311
t~btYtt.Si Ltil.ICAL LOMiPUSlITLh; PtYS1LAL ChAkACIEkISlZCS; IgAPERATsiOIGHT;041
PADIATILIN; ALKALi?.IW GlbSSOL~iL LX16b04 ARDNESS;
NY-L-b.7'-.j 5 C0Ds~.C6; (CLLtLDbi 4GCL6LL

310D itCZkWS#Ap PPANK k.; ALP S~tvktN k.; MUM.6hipA, Lbkl1 .0.

(I'477) G~lS, AlP'LS o., LU.,p PllLLAomY RSLIl SILLLGICAL Cm.kACliRIS11Cb 0.

T.hl ST. LA~ktfI.I kIVEiLS 56C km sN00ilAL SCjllb~k ANb FCSIESIYP PFIlo-1?4;

ZNS&C1DJ SILLILS DIVkSITY;

311 %WIAlpkCkSpkl, RCIY E;
SCFfAiIE 501 61' LNG(jl1'G CHLUltOrlLL A SbopklLLANC6 PLAN Ob LANE OKIARIC FOR
N~h-lh1fh~lVt SA0iLIIG ItEAkSi
(lG7S) .0 (RLAI LAN15 kfSo '.(1)Wp'-Ztl

7792; GCLiACS;

1.41 PxaEStNi SlULY io..;FLSES AN WFiC11l.L bLh.NtIEN lVE S60iPLIbr. PROGRAjfqi FOt
C.4LCkC'Pt91LL A fab LA~k ON14skiL. 3 VI'S fok COILCRLPO4YLL 0616 WERE USEC 10 ESTABLISH
3 SIAIIS1liALLY 1'Ia(.imlLS aiotilp S1GhlIIC6NTLY fo~rik&NI 61 Thl 59 LEkIL.
1THESE ZCNES Apk PLitkfREC IL AS LIFPPS .CS1 INSOILRE AND PLINT 50URCE A&LAS. ihk
SkAS~jhAL CYCLE ILit kAC Z~emI 15 PRiStNilb~ ab S 15 Hi NUMBER OF SAMPLES ktELr TO
ES71KA~f ThE MEAN OF EA~s' Zluk WIHIN IS., $1 AND 10% OF 1041i TR1.1 Itfi. 117M A
95 CLNFIDtt-#.L hLVL;

312 RwAlKaiO'CSllI 'tY a.; iL-StAAkAhI, ASOLL 01.j
PhYSICC-Chtt.ILAL SLkI1LLAhCt (,AT4 CblAiC FglR LAKE ONTARIC.v 19?'. AND INEIRt
hELA1JONShlt 103 CtiLOL.P0YLL Al
101 J0 G561 LaPILl 5,5 31A-2113i-244i
CMLLPIPloL-AI bSIUAAS$; LA5.Lbi tLlkajerICA1AON; ALGAE; PhYTOPLANKTCNJ WATER;
PCLLLIICN; P~RIlLRihb) 0E11; ilkPtRA1lg) SECCI DEPTH;
$COD L I;
A s~kiily uF CPIENlkAL £14, PHYSICAL PANAPOETIS 511.1 ftASUfkkD ON 15 CRUISE
CCNCL.CltL GN LAP& 0rdlA'tL Fft..A Afk&L IL huSLASEI., 197'.. OhALYSIS OF ChLCJiLPNYVLL
A# INCLLLIN6 PHEOCPI(PAENIS ItDICaTi 110*1 ChiLL&QPI4LL C0NCEN1SaIiONS FCILL~akEt A
biCKIC:AL SEA~iAAL WAlkoN. SI6N15IC.Ahl CuARL.LAjIGNSmERL FLILkO BETWEEN



ChLCjf40PhYLL £ A~d ItL i niA FARAPeiER.S JA~i~fD* 9FkSl lDkCErk AI4]lEGhESSltk
ILVAULI4S btitt t~lAoLS"E iuRi ALL mASu~tL PaAAki1IgS. ftLal11LL fikkkSSl~ah
AKALVSkS JNLP1CAIEL THAI 7'k% LF lign biiliLP fo92 CF lhL SL0t94E AND ibZ OF 1041 FALL
VAklAlLl% IN CmLCJRL~hYLL A CLhLkhlkIIlLI LDLLU BE 61FLAINkC WITH THE
PhySICU-C9LI1CAL PARAIeRPS MLAbijkLU Lb 1Ift MLUI SIkODY.,

313 LALKEYt JAMLS A.;
S14ALL rAPPmALS WF THE ST. LA.U.iKLE RlVE. SMSEN~
(1977) GELS# 4APA met ED., PREIlMINARY Pk$'jfR1 GLCLOGICAL CNAAACIERMSICS OF
lINE ST. LAh$4KCi llR, S6C EhVlKLNMthl£L SCIENCL AND FORESTRY* PPI89-226;
tAMMALIAJ HAbI1A7I SFLCIES DIViP11TYJ
NY-U$-PR-S.; PCf)Lkb

314 LAFMYo GILLIAN J.;
WASTEWATER IKLAIP~kNI PLANT PERSCNhELI 194AGE AND IRAINING;$
(39713 4. kAILE PLLLU71UN CONTRCL FLDENATZL*"t VOIL. 439 NO.i 7. PPI4,39-2443
WASTE INEAThihT; iDUCIILN; Nl but-FALL; ,RA LA.wES LAbl PLLLUTION; CONTROIL;
UtEes GCLukt.A4T3;

315 LANC-S8Ep DthhIS Re; SCOlT, 4Ljb To; FiNLO4, MARK;
SUMMER CIkC#.LATILN PATTkkNS KEA& NlNL tILE kINT, LAKE ONTA~iaD
4197C) PAC. i111 CLhf. ON Gkt&1 LAmIS o.PARflT I. PP'444-',L2
CubhN15; vCLLMt £14i LtKRtLl tLLk;
3045; CCut LB; 16CL6Eb~l';
rASukt'KENTSlj LE kaxrt -SLLD ANDO 0JLL4TIUb bY CLRKENT METfV AND oAO6,IES k~kE
WALNEC IN iLL'r AhD AU42US1 If'4 oh ThftEkL btju LINLS LLoCATEL NEA. EAST NINE H4ILi
POINT C-h Ti'l LTNm ShLiti LF Li.Nk Lhi.TAbik.. llAkSPOKI 6AS ECUIMO IL BE
NCRllEItSlAPL FUIhlh(. A CLASAL CkkktI~l %,Ilha SPELDS FRUjP. 5 IC 40 CPRISk(.. 1"L
SPEEL C9 IrilL. CtjRPiihl itCAEA$EU kAlVlIOLV ELLKk Ig"EvlRhLCL114k. THil COASTAL
CL,K;iNT b45 %kAKLk NLAb hit KIaLL P0OSNI irAN It IL *C Ke. Wc5T BECAUSE THIS
CUfiREI~i UKNS, NUb11AkO NLAft (j~gk6i.. ThiE CYNAltiC HEIGe9 FATTERN SNhS A
AEAI.- 'PL CLUN7&t L1 kih pioj%?,Nr. b ANt&oP btSl OP hiht r-ILL Ptit.T;

310 LANE# iOUrtR1 K.;,
Ekti.1 LAa.tS 1tiLkl-AL SITUjik LS1I'L IhFI &%LL, IP-AbYJ
(197C) LII.KLLCAY £1.0 COCtAfu.GkArmY. iuL. 1:. Nb,. 2. PP29t-3fit;
PEPCIC StASNSL- ItN&KPAL, lkLSkAp.Lm
27,o2; GCCUL A;
EOAtLE Of t.LSA1C. IJP AhlkAkL. IPALEklY THE ik:SIERN END LE LAKE: ONTARIC AkiL
U~iD TL GtmuhSTlkAjk IhEAk VALULAN hb bEALb LETALL SUILFACE THERMAL FAIIEANS.
ADDITCIONAL DAIA 1iLtN AIlkbCRNL TnEAMf.Mk1RY Aral SHIPBCAAV REASU~itMENTS LWNIIIP. lhi
IhTk~e'i0E1A1ALh LF LAkk,&-SLidE IAai.?.&L Pkji..ES: S. PIALLEII SCALL PHEhOftihav SuCh
AS WFTEAt hAVE WATEF.NS Arab SMALL EDCltS, Akk ALSC IN~kAPRETAILEJ

317 LANCE,. hiLLY;
CYAI.OPP4YI*-bACTclN1A SSTEMS' £PF~iCtS OP AoIAC CAkdCLb CCDijiANDS DO PHOSPHAlk Lh
ALGAL GRColt, AT Li bkl.kiNth L~othlWAIL11A4
1170) J Pt'YCLLLCIY 693 EEZbt-Z34,
CYh&,L~l'VA; bACTIdkA; ALG.AL; CARBO.bb IiSPtiATESl NkU~ENT51 GkCW7T-; CAkSON
DlC;IIJL; CULTORLNG; ihYIL'LAKIuda. ANAbALhAI ANACYSTIS; GLUjEGTRIChXAl LYN6SYAJ
PIC4.CYSTIS) biaSIW~C; CSCILL41Ci1A; ff4LfktilL4Ji
676!; 6CG~itl; GCLoEtZD bC~jtii; fCOL.#; Gt,.Dkl; GCCiUE61
PLANKT~hIC bLtok-6kEE1. ALGAL AOL KhCjutb Luj DE ALhA'6S ASSDUL&ILD WITH SAC~eRJA.
EAPLHRk Ib~aK gaAS SMLjhb TmAl It Aa.LlTIh uF bAC1Ekl4-4SSMKbLL CARBON SOUkCi 14
A NO IAL hut-Li. CLL1URt PELI1LP (hLC III WILL PKUjOLCE ENHANCED GRGiI Oaf
THESk ALGAE WhEh A1hUSYIIWNI(. CLZ HAS atCLmtq Thi LIMITING FACILik. lb hia ILAKP
POLSPMAlf-RIC. CLLILAi P-EDIA bElIE LILLIELJ SL. THAI INLI SIAULATD NLIRIkh7 LEVELS
FOUNC IN T. kk KA7 LAKkS, ko.. LAKE kkii. AT 1*41SE LG% CONLEIRAIIONS AND Wnth
61MOSPIIFF1C Ckig hXS N4OT AVAILAbLt Ib A kUF1C.IEtbi SUPPLYP 1191 ADDITION DI
SUCPLSE U~ E1ItitR A 11.40 L~k A &/Ia0 LDLLTE Z-Ck PEDILPP (It PG (A 2 016G F
SUaC&CSEv iLSILC.IvLLYI ALS. ffkLUL khmAhCiLU GALbTH OF THI TESTED blueaGNEE
ALGAE. lt-i S1iAULAIILh 0. ALGAL UkLolN %4S ArPA&EKILY ot IL AN INCREASED
BACTERIAL PkL~UCI~fa 6P Ca2 AND PESSIOLY o.ik CAkbUN C0NFO16NDS APPROACHING lo~k
CloMPOSlIa~ok Lf Th-. C02Z hOLECULt. ir~t L~LEkAluPE SUGGESTS THAT CURING VIGOROUS



ALGAL GOGW11, A LAKES# AUL~SvH1IkIj CLi bALL GL StL&ELY LIA~I1.&. FaWvCI1bk
LAKIS ALILAYS (Lo1AAINhIi.bb 1.Ak(AC WLK&.~ lilt FktShCi Ot

SACE&A-AS~.1SE AAlILR IS 1 kLDADLV CNEk U IuiE IMPOiANIh #ACIUR$ LEADIG 1O
ALGCAL SL~auN.5

313 LANSING# LI%ANGS10N
AIR PASS LIFICAlION IV LAP~t (J11AIL 1 CLkIK 114 A;FRLL-NfbEWER PEMODA
f]96!1 L O0Ps u GAAl LA~tS a*. D1WISICt. PajC SIN CONF 6REAT LAKES M*5 ?ISi-16is
MiIFCR~uLCGV, IW~hER NODIFICAIIG.5

THIS PAPI4L D1SCLaSStl IHA IMPUIAlAURLL Ihk GREAT LAKuES FLAY Cok ThE 1EATHER AND
THE CLIPAIE 1Ik~IICAIlC#S Of lH& SbA&LNoLIh4 AARP ASSESo &Y IIEANS 0F A SIUDY OF
THE hNfi1ltAS1ERN LAht (WIARAL, kt~lho. Ift. SIUDY DESCRISUS 11-t CHANGING PAllRN
Of AIl' PASS H.i.LLWCAlLUN, &,i Ink 1%,ASU Fi N*o~SSES FtrCJ SPRING IMPOaU6H 1Mb NkAT
OF MID SUMNENK TO LAUE FALL# WthN ICL btkGihS IC FO.RA IN THE NAk&ORS OF tHE LAKE.
It IS IhDIC.ATE~ THAT THE LAKE& PLAY$ A hijki 1iPRIAN7 ROLE ON THE PGOIFICATIUOF
AIR MASSES it. ThE FALL ANL, EARLY bIItkIj

313 LAFhORIM, E. D.;
THE EFFECT Lf FRY PLANI~hLS 0A %hIlEFISn P [IAIIACN IN EASlERN LAKE ONIARI
11916) J. FI$uiklES RLS. b0AkD 0P CANALA. bLL. 1u. NO. 4. PP104-35b
FISH; FISo. SUCNANC-; FkV; CLikkCaLhu, (CLOPiAFCRMISj COINERCIAL FISHERIES)
ZSCA; GCODE!CA5 (.C.D~bCZ; bCCUL5U;
bLNltFISh FRY WERL PLANILL, IN Ift. BAY LF iouINTI AhlJ ADJACENT bATERS IN hUNithS
VARYING FILU. c.Ot KILL~iuuS IN it.?) IC, kiii IN AV45. SINCe. bC1 OF tHE CORKEOCIAL
IPHI1EFIS1i CAlOM Fk" hk HEi lkS (uNSiSlEib OP1 WtE-YLAIL-OLL FISH# wHITEFISH
PROECCTIA IN EACH sjF THE V&AkS FkLP S&2 lu 1951 OAS CGIAA4EC Uf mE ftiosER OIF
FRY PLAhlEL b YEARS PREwiiLk.St. Llt.&4.-1',4e. NC CGCi'LaA&LIN Cre.,L0 OE FOUND
Btilbkk InkL hoh6LsA OF FRY PLANILD ANDo INS kLbCTIu Of wolA1EflSh 5 YEARS LAlte.
THE LAWCS1 NU~us.. LwF FlY PLAN1LJ IUCt P.LLAL#IS IN 19,01 WaS FOLLL~iDC IV 1ei
LOESI Pk0DUCIIUN LF IL. EN1l#Ek e.IikiL (9: ih(OSANU POjUNDS It, 1021a (A 114
cim~rP HAmis FLLLLwhG h6. FLAhlING IN Oi'~ IRLLUCTILN Ih lri( hS API~iLAIfAIkLY
hfPAC flcInO 1LLSAoLI hLWOS). It AC: Le.NPLS&AI1W LW thk C00-tiLCAAL C61C1H AN THE
YEARS b9qA.. AS L:1e.RtjhLL' PILtP SCALE SAPPLkS. BY AF1'LYIh.C IiE AGE
COeMPOSAI1LIN IL 10-t TOIAL CA4HtS Ik 1hLSk Yeta&S tInk C~hlgu.ASLIAWS UF It
YEAR-CLASSL$ Iv4t-lt.4% IIAVE bte.N SilfhAlC. Ink NHKk (AR EFOY PLANIED PAO&SLY
LID NLY Ae'WLCI IhO %AkTk WIJUCN 0W ISt Y:A-CLAS~t5 IC Ii FASHET!

320 LEAIP ALSEkl L; COI-ILt. fLtik 16i iki'LL,* .Dunh Ep
PHYSIOC4APHI, GEOLOGY AN; SLiLS;
(197Z1 ST LARtt4(E-t&SIEIN ONI&RIC, C~tf-ISIAON SH~3RkLANE ShIsJl TECHNICAL RiPGRt,
15 9P i
GEOMILFICLLGY; PhY1.ALGkAPHYS SOILe; LAND USE; mILDLIFE; HABITAT;
SLE-StI; 6LLEStL4; &CC0063O1; 6CLut?;
114 fEiON~ %A1IMIN T1i lES LA*b'tLi-ASI~pth QhlAkAD ShORELiNL PROJECT MAY Sk
CHARACTEkIZLD AS HAvING ktLATIYILY C04PLEX 4.cLO6GIC CHAF.ACIERISTICS AND
&ELAIIEELY ALbjEWAE SLb.ACL KLLIF- ItktOkcS. 1Mg SOILS ARE STRONGLY INftLUNCEiu
51 CLACIA1ALN £1.0 &ELATIEELl hiGhu SkA$LhAL %AlER lASLke 1THERE IS TREftkhOLjS
DIYERS11Y AIEoNG Ink. WLALS UF imL RE&ION. Ink SOIL DIWEILSIIY IS 601h. OW A LOCAL
NATEoL hUll INTRl(AILI MIXI~ogii Of tEA: &10FFEREN SOIL tYFES, keG. OLIP 10
SHALLOw, CLAYEY IL bANhlY, IN AO.4ALAI ILoCALt$I AND ALSO LIP AN EXTENSIVE NATURE.o
E.G.# SI LAwILENC1 CLoe.h1 SWaLS AkE GEiNALV SANCpIER, MORE, FRIABLE# £1.0 DilgPER
IHAW 7PIL jfPiLktklo Ci.UNTY Si.LS. 11 IS SIRESSECj THAI tHEREi IS COaNSlIsRABLL
GENWIALIZJNE IN igik 5LIL PAP, vetlm PLSt mE RECGNIZED. ;1 15 STRONGLY
RECCMPEkOCk& iNA) 1140bhio6t ON5lle ANYE1II6IOh OF SOIL CONCIIIONS IE tONDUCIED
FLR ANY PAJLA DEWELLI'NEN1 PLANhe.O GN S~k6AFAC LOCA7AE.1Se AS A RESULT OF ThE
CH4ARACTERISTICS EF THE SLILS IN 11%k AtAp fWIAPILY SOIL 1o&AIAGE AND DEPIM 10
SEASUNAL bAlta tAbLEP t SCILS HA~.g bEEN RATED FOL SkEkAL USES. EAC" S$iL
SERIES I-AS bEEN fik~oFLD IN% SOiIL AAP Ihu CIjNtS AND IS PALSiNTkD bITH
INTERPfllVi IhFLkhAIIN. tAh(, IN1E.PktI1ION PROW~iES A N ofldEk OF INPLICATUANS
OF IhE PARUlCULAO SUIL SERAES FOR DLYLL.P.khl ON L5k FO A VAIETY CF- fUltiUSES.
ihLS1 A61 ANT AS A KSEPNC4uN~FR C.Ititso 6V osiCh tIY NI1GHT
PRESthi A hO.E DWAILED LliCOSSIUN Lf lIii CRIlACAL AEkLA~IINShIFS boICHf &AI



321 Lt~p ALLAN No; UL4t~ 16. Kt~lh;
lIEMtkAlUkE FINtE Sl6At.CTUIE IN LAKL GIjiAR1LJ
(19U)e LIMl'-L AND~ LjCEAsn11aece
TE1itLkhl~fl; )kRAltURk L.*RADhLKISi
32ergj GCC~k56; ImQDL.)C4; 4pCUUkVCt., GL(gLot -k5 6CODcbO33
VERTICAL li t.iAlskt PbL 1Lt. toblAINEL, IN LAKE UNtTAS1G DUING H'AY AND 4uht VJF
197C NIVIALk6 ITHE PLtiNLk LF CO .lLikABLE FINE STRUCIUKE IN iME 7146ROHAL A&GIME.
LOCAL FEATUkLS SULHt AS S$liLL-SCALE TfifittkAlURE INV~ERSIONS AND ISO'"iHRbiAL LAV~IkS
WERE GBS*RviD AT VAk0oUS (jEPIMS EN' IML~t THN. HALF lTiE PstOFILI$- SLMl CCHtPARI50DNS
ARE PACE 1clo&th fktSNW*AltA FINt SlkLClIjg~k AND 115S OCEAPS4 COUTAPAI.d

322 LEE# G. FFECI COWEN# WILLIAf% Fol St.1LhAAhp NAGALAZtiIj
ALGAL hLTR1tI AALAILITY ANDC LIPIlAIlUt. it. LAKE GTARIC DURIM4 IFYGL;
(2973) US EPA 151 ANNUQAL kEURIS Lif 11-L. tPA IFYGL fkLjj&CT5, PP?1-691
P4UTFIENTS; CLAOI~fm~tA; PhYlOPLANK1Lfl5 ALLAL LmLOROPIIY7AJ P'LSPHOPUS; PhOSPhOKUS
LOADING; N4Ilklib) Lr~OANG) IPYGLJ kESLAOLM; f &LGPAhSJ
US-iPA-LbL/3-73-4JA; GCLDI.bCi.I; GLOCLbM1S$; GCCiDL5D31'.; GCLDLbD411i

323 LiE# Go F4'LU; MAILL, CLArttNC ;
EXPL.FATION (jE MALLIGEWU l.L AND RELATED mALAROLS CHEMICALS I&. LAKE ONIAAICJ
119?21 LS EPA ISI ANNUAL AEpuA7S Wr' lhkLPA IFYGL f,&L.EC7Sp PPIIO-1221
HALCCh5; PC6, ChiL&kEFhkhik$ ANAL)SIS, ChkPILCAL CUOSC1tLGI. %AIltk FISH;
SiD]itti; ibkhktLS; P1frtI#PLAhKUh'I AL(*At;
uS-iPA-Q6L/3_?-7(,a1; eDE.

324 LtRP P,~ adkAMAP:; 6bLt.Evkp AuLAM& A.;
DiFfLS1CtN AND &C t,.LLAlIur Ue 0LH kIlL ANDC SLDJUP. IN LAKLt LhIARIC, StUlhkNI)
(Ir7r ) CA71 AhC PLANETARY SChtNCk Lt11tk.;) VLL* It.. Nt,. 1. FF150-1lbt
SEDIFFI; 5ULIUP) CHLURIDE.; ACLUP.LLi.T1Lh; LIorhLSL; LAKES; WATER;
228t; CCCLE5;

0EAT LA~tS jCE C~iVik oZhlt.1Tk-~
(2977) US UEPI. Lf tuAfltk~io hLAA tLi-NILAL Wl AA4DUhl kKL GLERL-129 3bFP
ICE coviki
LvS-0P-t-t0L-Gi~tkL1Z; (mCLLLa; GCLWL2; LCQ....5; GCGE'.; 6CLDEt; 6COD~b;

Pk~ IC-LCI.'D&IA IkkCUki, AT TML G6iLA LAKib tKV1RUEt.EtNAL RibEARCM
LAbuLIAC6Y LL,4Jf THE EAST tlIk Ii (LMF(,oSIlL ICE ChAkTS WEpf PAMDLCtio 116
ILLLITWcAE JSIPA1,L 1.E LD1SlstIBUTICLt Abil 4.s NCEhTkATILNS ON THE GREAT LAKts AT
loEEILY Ikli&VAi.S 1-VIt PlID-DiCtNLAE J17t 1tk(ALGPA PD-APkIL Ir~b ACCORDIN6 10 Itit
OEFlh.IILot.S Dt MILLip HCkMALp AND St~kkt %IltTml SET FUklh BY kONDY (197)p
faitZlr.C bLi.kc-u&Y ACCkohULA7IQt.S INLILAIL ThAT THE 1975-?t WINIER, WAS NORhAL
FCO ALI LAKES. ALLUPULAILLHS kkkt Al lNUi~ StAbLPAL h.AX1PUh Oh. 21 IYLACi I l i
HCLPlME~l PkT,;.,i Ut IuiL GLAT LAKELS AhI, Ut' b fEE6FUA& It, IME SCUThigh# f(RTiLH.
SKIP ICE WAS OLElki arT UkIIG LATE NL( D.IE AlD~ EARLY DECEMBER AT bARIGUS 5176S
AFOLNL Ilt 40ktAI L*.htS. FktLL At. A tPUkTiD It..LAIt NOVtIMB~k Ct. SUhlt WAYS
AND* PRCTECTELU AALAS LI LAKk SukLPULk &ND IhE LCwmtk ST. tAPES klvERg AN6C hEARk
VID-DECEttkI Al LTlitO $Ilk$ Loh THE (PLal LAKLSP IhCLULlIN( PWlIGNtS Of Gktkh SAY#
SAGI.A* SA~Y# AhL LAKE ST. CLAIK. IESPLhbihfG IL LCstTk AWERAGt WEEKLY
IEMPERATUktS, ILL fvktL.T. L~jhllhUi . 1ILIL AND 0jlgER FRjtkCIED SbORE AkEAS
DU.RIt.( TitIL tr. ttDIN4 . D hai. 'l . lhi tecAT 2 btkKS SL1614TLY WARNER
?fMPERA7Ur'j. WEAKLLE ILE GRO..Tt, cSPECIALLY Ch' Thi hNOliiERk LAKES. -ICE GEOult'
INCiiASEC StUbIANTAALLY DURINCG IHi %EM, Eh~ilt 11 JANeLA6Y, kiFLECIIHG CtiLroko AIR
IItMwAlIL. 01, lht AVLRAtE I~t rtAkfi INCREASED DuAINGi LATE JANUARY, kLAChLRG
thEilk PAXIIjh kX1tLtTS UURINL LARLI FL6RAILY ONt ALL LAr'tS EXCEPT LAKE StiPikIriko
WHFE 11 ktLLLE eesRIhk#.P. NEAR 1t,1-MARCti. MAXLIMUMl ICE EXTENT WAS ESTIMATED 10 61
APPACXIPAT4 40 #1t&CtfT ON LAti S&EAI.D -E PEACcNT Ed\ LAhf JYICtJ6At. JO
PERCENT EN LAKe hURONp ip FLACWN iwN LAKE EkiL, AND Zt PL&CE14T Uh LAKE OtlARIG.
WARPIR UFrPkR TuLtS LURING( let %ttK ENDING 15. FEBRUARY CAuSED SUBSTANTIAL LIjSS
U~ ICE Crj~o 6 P-0 LLS 11te bkEAT LAKES AkC., EXCEPT FOR $1HOET PERIODS (IF
RitLIAlVLY S~abLE CC.ND1l1(UNS, SlAkitO 114c PERICO LF ILE DETEPIRATICh ON liii
SDU~tNLRK FOTiI Up IE 6PEAT LAKES. ON' Tlht NOfiTh(RN PORTION. OF THEk LAKES ICE
CLVERS (CITIN~tV lI. fkU. Lk AEMAIN RELAIIELY STABLE UNI~tL lisE WEER ENDIN 21
PARCH, lkiN& *#AtpER ltEPERATUIt ; S1A1I1LI A ktNICDO ~F ICE PEIERACIRA1IEJ THAT



CC'NIINUiD IC 1141 END OF Itel SEASONS. LAST fckPCJ'IS OF SIGNIFICANT ICI 0O4 11%1
kliRI14Fk LAKES CAPi NtiAk K14-APkIL;

326 LfkhSt C. F. 14lLsAfti ACNELiti k~. N1
SURVEY UF LAKE UNIAhjfO B0a11C'P QIPLSI1S;
(1967) FIL6 14611 CC*NF GRALA LAPtS ALI# Fi34-14J
SOTTOMi P"YS1OGR~thV; St~lAWNALhl SiDlIFANU1

SHO'RT GRAVIIV LsuALS £140 GUtAd SAMPLt5, kkCOhEILED DURAING A CONTINUING
NECONWNAISSAKCE SU&Vkt &RITIAlIL IN AS61bp bAL USED 10 ST&Lo'V Titi DISIRI8L'1No
STRATIGRAP14Vs AND CteILNLLD1 0iI LAKE ON1AOIAL GOT70A DEPOSITS. 3 MIAJOR GRLol~vS OF
SURFICIAL biLlfjS11 kk miE C~bhhlZELol 11) CEPPVLEX NkAR$Hekt SED1IENTS* 121
SLAClC.LACLSI&Ihi CLAYi, tb) PLS1GLALCIAL IllDS. GRGAIIIC CLNII IsIS O~F 1 TO 6% AND
MEDlAh PAla&CLt DIAHEILkS OF 1 70 4 PI~ltlhS ARE IYPICAL OF 1141 OFFSHWI1
SURFICIAL, MLDS9 LLLiN IN IHISi SkDIPhLNI. FACILITATES CGRkiLATO4 AND
SUBIVISIft Ahi INDICAItb 114A1 Ilk PRk~khi1 SEDIINkhATI014 RATE IN 1141 MAIN BASIN
IS APPRLXIP.AIELY 10 Lh FAIk CEK1JN'I. SL .Ekht SELlINTt SEhUNCiS CCNFIotK. 141
POSIGLACIAL L~w-L1E.LL ALFIRALIY LAPKE SlA(,i AN, SUjGGEST It NAY 14A~g kEAC141 LLsEI(
LFELS INA%1 FAEbILUSLY bkL1lk E;

327 LICK, bILbkRI J.;
NUREVICAL MLDELING OF LA~t CURILt 515i
(1976) ANNUAL RtIE% OFl EAR119 ANDI PLANETARY SCiENCLS. VOL. 4. fP. 49-74ei
PeAlhiIIA1CAL PILI~tLS; Au.LA71L NYS11.IS; CI..RLNIS; WATER; HVDCDYNAPICS;
$278; faLCD1'.; 4LLDt~i

32SLIPPSOs ALICE J.;
DEVELOPMhth Gi A KEY 1U 1141 I-AhLIL: LF.raki£1 LAKE$ FISt LAsIVALP
(197t) LS rlSn Ah40 %ILDLIFI iStvlLk 61L4 Lk A %EftSU~hILI FF20-31;
IAXCIjt~''; lANJf4lt(,fAlli rIS; LAP, At;
LS-IF-CJ, imEitIj 16CLI~t; I.CUeL3; oi..LLi4;i ICLuk.; fiCCOEb;

32S LIPFSLNP ALICt .*;
LIS11KCLI~ihND P"ILY CHhALlco.1571CS AePLIv(O GPEAI LAKES iSI- LARVAE;
(19761 US P1514 £PL mI1LDLitc 5Su'bACL FIILC WA A hOPKbelUP APPEND~IX 1110 fpPZOT-2lb
IAXENYUPY; I5bhi LAOiVAL; lUkhljFICAlILK;
LS-1 P-L I OLLLEL GCLULZ) (v4LuDk3) GCL'Lt4 GCCLLbs 6CO016J;

330 LIL-, PALL C;
A SUMMPARiY WF IFVGL S~jkFACk %AWE $100115;
(197?) IrY(#L 6 KE tas PP''-46;
WINC; WAVES; hEASUkLP11415
IFY-S21; 6CLLEb;

331 LOEHA, SAYII~hO Co;
bATIk PCLLUlhJUs frAi.,LtA ASSUCIA11t. lli ANJP.AL bASTIS A140 ZN1ENSIVk ANIPAL
FEEC.L0TS IN' 1.141 L41110 ITAIlS tiji,7104 W-i hl. GftEAT LAKES BASiIN;
11974)1 IF 1.4 P.AhAGLPtIl FuOGiAhM * flikARCI, PND iFFLCTS LF PkiSENT LAND wi&
ACIVITIk 0F %AlLk .AL.111 iaF Int bktAl LAPSIS VOLUMEIs 1, P12;
AG'ICLLukAL PLPLLL1IlEjN ilhlktkhIb; LASE, ULp; hA1i QtALIIV; GkOUiND WA1EIIj
PCLLLICiS CEN~iALLj lCChIIPCS;
IJC-LW-VCL. 13 GCLLEI* 61CEWL1i 46CELIC11 GCODE1D; GCODLIF; 6CODE163i GCOOk1N5
BCOOEIR21 GCCIR414 6LOELAN2; (.COLJalP4; GCLDt]KZB FmCOD62Z GC16LIEDI GCGDEiAj
GCGDE3t3; GCCJL-366; GiLIC;(, (&rCLLil GCLLESI GC01k3PZi GCE3f4i 6C#.Ot4A
GCCrF*8; 6CLOL'oLl fsCfo0E4F.; f&CLuL'a2 6pCOO&Ak~kj GODt46ki 6COLE463J GCOjuk46b5
6CO~bAE*; (ACUJlIE!A4; 6CCtotlk.; GC~ibt!I4;

6C00ktb(;2 GLLLi!Ct1 GCODE53; GLGD15041 GCOE0Eb

332 L.PEFICko GEORGE. d.; MUPSAbAk, PJnZUOD1N;
1141 ASLhDAhCL GO 01lA1Ijl~J It, IhL SLU1Io4%Ls)E.1 Nk&RSNqORE AEN OF LA~K ONTARIO
DUiRING 1.hk SF1111.1 lieLAPAL hlAk fkklCO;
(19741 PPFOCtA.C,1CS Of 11.1 StVthlitNliS Cl.KFLAEKIE Ei G&W~ LAKE$ KESEAkClq. FF.

ANALYSIS; bILNASs; llt4RiAL isAk; CVAhLiY1&, FY&F'PPYTAj oACILLARZO-PHYCEAE;



CMR YSLPNYIIAi LRW60W.~~YA, ChLokvrYlI; LIhLkPiY(iAk; P Ylk.aLANKIUNI ML~hL.N

TEMFEWAIIREJ VAN DLjkb WAlkk bL01lki

AS PAkl LFIL ] FILL 5*tO(,.AM AN 4s1kt'S1IV 5ILDV hbAS CARRIEDOUT1 DLRJN6 API1L AND
N4AY IS7e IN lhk hLAK~hnjkt kLILlx Lt LAKL DKIAkIL. WATER SANPLtS wilki CLL.~Lk
FROP.',! SIAIONS ON 1Ihk NL~iki AkSHCRE Akkh OF LANE OhI&K4G Al If!# 4
ANID e I'S. tU~1h( IME UtRMUML htCNIaLk, fhVILILANK1CN WAS ANALYZED
QUALlYT1VELY ANI, QUANIlAl1VELY. DURING ilk INVESTIGATL.# FikICO IHE lIkRKAL
BAR kEMAINEL blItlIN lid SILDY AREA. IN APRIL 17 SIAYED ShOLsARD CF Thk 4s KMS
STAtiONSp DIPPihi, IKIU ANU 01.1l LF Iht ShtLO~t by MAY 11 HAL XDVANCiL FARThkk OUT
BUT IN MOST CASES IL LESS inAk. 0 KMS. ICIAL PMrYLPLANKl~jN b10MASS ALONG WIlTH
DIATOMSv PARIICLLANkLY MELL IA BAKLRkAhA KUTi. SH4OWED h1CGH C(jhCiNI0A7IC.NS 0U' ItH
NEAFSmrORE SILL LUPh IM iNAL ban. THIS 6kSEo(VAlILN MAY 6E RELATED IC
IEP4PEftAIakL AND Tlht LfONLEKIRAIAC' Cjk K61.lkILNI IN lIhL NkAk~,l9Re RL6iON. DIATOJMS
ACCOLNIPO FCk .S2 OF ftn b10ftASS IN APRIL AKL- 446 IN MAY. DINING AIL SUkIINLLLA
ANGUSTAIA alijis. kMLOhuh4NAS PINLIA SNLJA £1.0 kEkADINIUP ACiLULIFERsUP. £LLkMP.)
LEMN. hEbj It PLS CrON ii SfICIt) whILi t . 61toDERAKA g'LTZ., F. ACICULIFikupi
AND MELESlkA ISLANwIC& Se. HELtliLA C. t.ULLER hEKE CCC It. MAI.;

333 LORthZEI., CAlL J.;
NATIONAL SCIENCE FOU14CAILN FA'i~iC kiSEARChl IN THE GREAT LAXESj
(19721 PRiC 151 FtLtRAL CL~hs wix Tlit 4MLA1 LAKES# P02bo-26uv;
RESEARCH; NATIONAL SCIL.NCE FGLUiATILN; US;

LS-FCS-Plrv7i, fsCDLLb;

334 LOVETT# 6AvP'ZINL j.; 6LILNt.AhNi, bALILk h.; AKKALA# IRENE. 5.1 YOUNGSo hILLIAh Do$
LISA*, DENALE J.; 0DLNt' btU&IGt L.j ?,Akpll~ EAkL j.;
A SURVEY LU IhE ILIAL CADIUr C610LNI L'F 44,t FISH FROM 4S9 Nib YOlN SlAlk FkkSh
W i As; I

I I JOLJIIAL C:lIns t Ot'cALt BLANE . CANADA. VOL. 4S. NO.19. PP
12b3-129c ot 1972;
CADPIUV; lISM; NI; ALIALNLAC#l~i ACLLPLALN~t; WKD~iS; ESLx; SALV1Iih6S; SALPL,
11COL~lEr.LS; 1L1E.LIRLS; VZkl~~t INtLtP.; iUCA; AMbLLPLI1j5 RUkSlkASJ
APLODINCILS GILNN1ENS; C £LOhAcICiAIta'; CDtISTOMb; sULIS %AGRu?,ACULA1uSj
CYPRINuS; uhCLKMYNLhLS;
337t; GCC.~A.; G(uiE;
FISh i tLt hkh YLI.N SIlk fkII b.AlkS at.k SLkVLYED FOR ILTAL CAOMIuM. Tht
MAJOjAITY OF SAP'PLLS CL.N1AINLL Z0tFo. PISm tkitP ADl OP4DACK WATER$ CONTAINED
CADMILK AbOV E i(OPP t-OS1 CLNSISItN1L. FIShLS WRO CENIAL hi% YORok WAIERS
RARELY COhT£IthtO CAUhiUP. GoutATEt' ItiAN Z(- k15. T~ll kLPAIhaDiR SlLvEC
CCNCErlRTIILhl U Li T 10~C F~o WITH, iLL A Ft%. ABLVE 11115 CCNCENTRA7lCN. lti
IIiGhif CCNCLNIRATuNS MAY oE kLLAILL IL UsLNtsALLV aIGlitk BACKGROUND CADhiL4M
LEVELS IN' )MIS ALIRONUAL( 0A .r,~tk MANY Pt.1ALLIC 011 DEPOSiTS Aki LDCAILD NilIM
blaICtI CALMIUM IS ITOICALLY ASSUCIAltiu. CALPIU?. ACCUMULAI.Iw ONLY ECCCASILNALLY
APPEARED SPEC ILS-DkPtDkhl . NO 4ELATIl~ WAS ObVIOUS SktiLEh TGIAL RESIDULS OF
THlE PETAL AhL SAli LoR SEA LF FISsi Lk' AGL LF LAKE TALI.1 THE CADIUM
CDNCkNIRATILNS b(sSSEs AkE CLheAkAbLk IQ 11.05k CuMMLKLV PRESt.NI IN MANY EjIgkI'
FOODS.;

335 LUD..IGp JAP.S P.1
MERRI.C ANI) RLNG-bILLEJ GLIL FPkPLAIlONS Lf llt GREAT LAKES lf#60-1965;
(296t) U Li tl 6&tl LAKLS kN L .ISiiLK PRLC 91m1 CDII G"LAI LAKES £15, Pbca-Bf;
AVES; PLPtoLA11ION DYNAMICS; LAkIDAL; FOOD ACQUiS1TIONJ kkPt'OLLCIION;
lGR-C9-itt) 6LL)1.; (oCuDiL; GC,.'.L3; '.si~e'. GCC~pt!.5 GCOuibS
THE GULL POI'LLAIILhS LF lhL GskEAI LA~iS IIAVE aICIIEASEL ENLRPOjUSLY Ih THE LAST
DECADE. DURING 11.15 b-YR SUiKbL, !vw-19bbv f-ERRING GULLS (LAkUS ARGENTATWS
INCREAZEC FkROP 24siA.C IL 1#3#"( Bl cEDIhl. PAIRS IN LAKES hUREt AND HIChIGAN, AND
RlNG-SILLtU , GLLS ILARU.1 DkLAAUENlS) IN0ttASkD FkRON klOC. IL 99vC0fC BkkkDIN.
PAikS. APPARENTLY "tIt.G GuLLS 0il LANES "kokuN AND PiICPhiCAh 1i.AVE FFEaDUCLO THE

lIRCS wPiCe. AlkL NESTAhb Iheat Un LIINtIk Loh, BLT RING-SALLiD GULLS HAVE# IN
ADCITICN I.. RAISING MWRL GULLS III 10E LANLS MNORON ANO MiCIhIGAN COLONIES,
RECRLITEL MAKI ADLLI buLLS Fkut, LAPS ONIAkit.. Iht LA~K LN1Ak10 RING-GILL
POPLLAIGN EALtkDj 100o.CCaC 8ftEOAN(. PAIRS. BOTH OiF THESE P~tULATZCkS FIi MODELS
WHICM HAVi A lC Lk III ANNUAXL ADUjLT FL1NTALITY AND bC IC ?C% LOSS EI FLiCGLLhs



Pe61CF 7( Fib bk lb SP1LAX FAIALAIILK (.kUljhh wAS KNLD 1h THE CASkIAh Ikkk
(MYPRGPLO~i%~~S~ Ai~ebl.LS IAL.s$A P~LnI&NUIIADk LP 50 IL, bbt OF Ifsi
*IkLS4 DIETS b#I1Lk Rt51lktT (k LAKLS hL.U~uN AhL VICi1GAh. APFAUMWT.V THIS ktw
FOOL 'LSOMjhcL "IAS MMC~LEU lht 6U.LLS IbuN PILKt fjC.O bNkth NEEDD IL RAMS TOU#4
AND THULS Lh&A~r~hhkD 1141SL vFLAION$S GkLwlh . PACITiS ThkiATEikING ThkSk
GAC.IKNC- GULL Pi ULA7IlONS 1NCLtiDk A SN~kIAG L F hkSTIN., SPACtp PESTICIDES Ik IN[
FCCD C14AIN 1PAhTZLULAkLV IN LAKE PICH1(*Ak)* AND oOT~oLlShe IhC~f&AS1NQ fULL
PCPULA71ONS StLhID 10 Ak ROVIDIN~so W171% N(, IKCREASE IN DEATH RA~ko %ANY NOR& GUjLL
CAkCASSES EJN Ime BEtAChiS. C~tARLYv THE GLLL DJEDFFS AVE1 PULh HIME COPMPL&X THAN.
ChINC IL A Slhb~k CALSk, *OisjLlSM . AS VTl Tht5E DREQFFSP HAVE HAD LITTLE LFFECT
01. IMF PC.IULIILKS;

336 LYMAN, EVELYN; COLE MAN, BABETT B;
SOMEF ASPECT$ (,.F lht LCULOEV u.F OR(LEANS CLUNTY, NEW TOK;
419711 POLC POC~hiSlkk ACALJINY (iF SCAENCE, 1(21:16C-132;
SKYOPIIYTA; PtiYS100RAPMV; PLAhTS, OkWEAIIN; DISTRIBUTION;
OAS-iZ-?; 6cci-jk54;

337 mACCtENNAN, PAUL;
SAMi CLL CkLSSIIALi IN BATTLE (if Ihi ICE bLLk;
(19M9 TIt bUFFALO NEwbo MAkCht 25p 10go F
ICE; ICI COIOLI IJC; FILbLIL PARTICIFAIIN;
7904; (GCC.Oh4G; GCrODk5A'T3;

336 #ACCCNALCm h. BAiIE;
&kPONT EN IP1(GL lNIkC0MgARISLN %I UDY;
(1972) IFTOL c NC 4vFP~~.
IFYC-L; NEiMLUSI CANAbAl MkASUktNI; lkl-b41

339 0qACf.L6LLAN, OALPh;
GiALAI LAttS ktCkieliQi';
Wittle P-1 NAiLPAL F.Ls.ijUiCt. COUNCIL 11TH ANNUAL (,tahfkRthCE. PP34-39i
LAtLS; W1%LLlSiLti LAND U LE;

MI-WP-CuI; UL.LtI, G(AC.tk; OCL.CkB360; GCL ; G(.Lb COL~itI

340 PiDAIV, hEisIAh, ULONE'? K1Ch.~kV 1.j
NASA GWtAi L6KLS kkEGIOMAL kAki. 1omSEkbAiaLh FRGGRAP,;
(19721 iFCC iS? FkLENAL Cs.hf CLN IL. 61.kAI LAKES, Fi25-24,51
NASA; V'S; xNE LAlI6RT AbeNLY; k~hk~T SiNsbri; 1ILL; CUkAENTS; PODGAAMS;
uS-FCS-P197g; GCfjOkt; GCGLE71

341 MARAELLLC. $AhULL J.;
PI.ANA1LhIC S101 EKA AND CNLJTACiA Lit hIt LAKE~ ONTAkI0 INSh~jic RimE1ON
(1973) LS ctA I51 ANNLAL Ak~a..14 CF' lhk kPA IPTGL PRO~sECTS P)'191-2C61
ZCCFLANAu.; PClltrk; LkUS7ACiA; POIVLAhIIPLN MbPCS; SPECIES OlVEIKSITYI
SIC P45SS
LS-EPA-ees..d3-73-Ci21J 6CQULeICZ; GCCUE5C5; GCLDL5D3; GCCDE505;

342 PAkLEN. &AYNUe%0 L;
SUMP-0Y IEILNTJ
£1972) Si LAWRENCt-EAS'YER. CjhTAikAC CuP'1ISSILNw SNOrj((bIN STUDY TECHNICAL R&POR.T,

CLASTAL ZuEi P1NSILGkAIksYl Gk0P~hrHCLCUY; SO#ILI RUkd..tF LeIAIhA0E VEGETATION$I
RbCLkA1h'; hIAShmih'; P.Alk; kI.GIhkkIEG5 ALShITCS; PAP$; tATER SUFPLYJ LAND USE;
SLE-STe; (bCLDL5L#e*, (bCL.Dt&pD1 b6CLDL7;
DURINI 7tAI SUMihk 0I 1072 T~t STAIc UN1VEI.SIT Cat' NEW. YO&Ks STATE COLLEG OF
ENVdIPOWPNT&L SC~thCE £1.1 IL'C.STR', CthDLLIED A S1TUDY OF TmE NATURAL RESOU&CkS IN
A 1 PILI StiL~tLihi SliPf W~LiN6s TIhL EhlIst REAC1, OF ThE ST LAWUECk AE
EASTI~nt LAKL FoNIARIL CONTAINED 1h $T LhamNEICL AND JEFFEkSih COUNILS.

ThE PURPGSk OF ThE
STUDYJ' %9S TL PRLbIt hA7LpNAL OESOURCj LAIA AN IiNFORATION.h 7 TEiChNICAL REPG&TS
bIlN "AFS AN(, A SLNh1%AV kEPQaR1 ARL I. bLtiULLE IN DOLER T i~jtOESENT DETAILED LoATA
*1.0 1NFCt'sIhhU P THE ST LAhNENCk-kASTIN DITARiL AMIA AS I7 Al-PLIES TG



PhYSIU(&khV GLt,4LL#GV AND) SCILS; WAltkI NATLUAL VLGETATC~tk5 WALEPLIFiS EISNEMIiSI
AND~ bECklAiSh. iob1hua ImE ki~ikCt DATA b.AIA4L.LD DttLlMhA uIlA&ILIlv WA
ALSC lNLbTluAlLL- %IlT SPLLAL .kfkkENLE IL LNVIkUIi.ANlAL TAPACI. 114k bklRI
PCANTS CUT 1IIk VALLE (iF lht hAlUkAL Pkbi.JiJ&tt IC THE AR(EA AND# PUAINERACALP
PkCVIDES A ,1'LOLCIVZTY &AIib Fuk Fi~htbLLS A4hL LLIFE HAbIIAI AlsO hAIUIAL
VEGE1ATI.N. x butnAkV MAP bTft1Nk. IiIN AVAILABLE NATURAL RESOURCES INFCkhATILN
bIAS PRE'ARLi AID f4kShlb A SI9ClbkLINE rLAlhNkG GUIDE FLOk lhE Sl
LAwPEKCtEASl&R. ONTAkIL AREA;

343 MAkSHALL, JAL#h 5.5 OALLLRP bAkBAkA J.; YAt.LNI, ELSA h9;
PLUTIKLP It, TH* LADU hithAI GEAT LAKESI FLCD-CMAIN RELATIONSNJPSi
(19751 IANI'kAT AtSSL. Uf lhtLREIICAL AND APPIED LIMKrjL06Y PROC COiNGRESS IN4
CANADA %. If*# OP2-3kb;
PLUIChiu'.; FULIb wb6j FIS1, ACCUMiLLA1ILN; B16ACCUlULA7i1thB PIIVTPLAhKTILNB
ZCCPLAPeTLn; IEthhLS;
I7L-C-I;74o-I; GCiDE&; foCOCEZ; GCCUL3; GCULE'.; rCODE3; GCC~kb;

344 PARSHALL, K tRILi
0 BIBLICC-kAhY OF Tui~ LAIt lkiuUT, SALVkLLINLS N'AMAYCUSHi l(ALSAUPN)* 29?r-77;
(197b) CAN FlShkIES Ahiw 1'Alhi SkkVlCt TEChNICAL REPLRT (9sp 11(i
BlBLILGAAPMV; FlSh; SALVELItLS NAN AYCL.NM;
CAN-FE-FM5-7k719e; GCCLDEt;
THIS BIELuw6bA1'HY CONSISTS Cj1' kk~kkiNCLS LISTED IN ALI-HAnETICAL ORDEOC BY AUTHOR.
A SUBJECT INDEX 1S FRLVIOD. SUME hia I'UbLICA,1Ci'S (JESCklBIG THEk FREShhATER
FIS.4ES OF AkLAS IN hgjRt AP~LRILA ARt ALSL LISTED;

345 PAX,.ILL, GELK6E k., 11; SP11HP GikAL A.i
bIRVS (1' THL ST. LAVDNLhCEI hibk;
(1977) (.11, JAhLS bop kEl., I-MELIPUNAkV -kkfitPl bIOLOGICAL CHAkAC1EAISTICS (IF
THE $1. LkRlhCi kl~tR* SLC thV~kCNMWNAL SCIENCtANUS OESTkY, PP141-14,58
AVE5. CLMr.UNI1I SiRUCluRt; SiiClcS U1~ik.)1Y;

346 P.AKXlLLL, UEIU.tUL I.; StiIThp GtkALL A.; KUTA, PATIC1CA A.; CARRu;LAh* THOMAS Lo;
PkELlPKINAIC, bIKU AND ASSUClATeD VkLtIA1ILNAL STUDIES FOON NAViUAT1(JN SEASON

(197t) NY SUt't CSLGL kACt CKCEI. bILLLbILAL k&LLL S1AT!QN bLLLETIN V. 3a Ilt.Fi
AbIES; ILAr'dS; K16ftATUN; kkfLOUCT5.r; HAbITAT;

N-UCS-Bl",et; GLLDEb; GCOUA7;

347 MCCAPTYP JAMES; JAUkSKl, NUkbfNT A.;
ANLILLAF'? RLSLAkLI ALIITIE:) u ttA)
llr#72) Pil.C 151 FiLLE.At C~rto L. Ti-t 6kL.A1 LANES. PPft$5iQZI
El'i; US; ELLJLATflR' AGENCY; RESL..ECt-; PkCokAhl;
LS-FCS-P1',12j (CLL~b,
THE LS EPA CONDUCTS kE5tAPCH THRLGI, 115 " NATIONAL EKVIRCNPENTAL RESEAkCH
CENTERS ANC ThEIR ASSUCiATIL~ LAbLVkATUklLS IN 4 GtNEKAL AIIEASS (1) ECOLCGYv 423
PLILLTICN CLNTPC.I TLC'htLLL6r, 13) HEAi~Te. ttNECISP AKC (4) U.ChITORlhG. THE A4GcR
EPPHASIS uPF THIS PAPEk mILL bt L% T1-t LC4ULELCAL RLSEARCH PRCGkAM. BUDGET AND(
STAFF R15 LE~tS liii 1Mg GKLAT LAI~tS PCkl![jN ARE PRORAED FACM TOTAL kPEENI.;

346 MCCPlMhLN, h6UUm R.;
ITE REINTkCAobCIIE UP ATLANTIC SALMiUN Wtb. 1p.6UIAK'I STREAMS UP LAKE CNA1;
(194t) IAKIALlLf-S -AU'E.ILAh FIbmtlIj5k ;LCILTY. VOL* ?6. P12b-132;
SALKC SALARS 1'ISI SILCKIhGi 5NlskUU6LlLt'5; .CVIVAL; RIVERS; FISH)
258C; GCLOEL.i
E)PER1IMFN1AL I'LANTIh6.S L-k ATLAN1iL SALPUNI ISALAL SALARI 1-kY WERE MADE IN D6PPLA
CREEK. CNAAIL CLUNhTYv tAih IkAR I-I.LV,'v 14' Ti !4t. MION 1945~ TO 19'.? A LARGE
PART LF Ih Ckkkok OAS PLAIEV UNFCkPLY AT A DENSiTY CF Chi PRY PER YARD#
REC-APDLESS LF LOCAL SIREA' C.jOIllLKS. LACt Ok THESE LNIFORP PLANTINGS OAS
FCLLO.&ii bY A STUDY O Tht SIjkIVAL ANh.. CISiSIBUUlON OF ITH SALMON DURIN6 LIFE
IN This MPEN. FLF-uLA~ILNS atit tSlIF-A46L 6V THlL USE OFP A GhtEI.AN hAND SEINe
EACH Of THE 1"4tk LIUhlPI PLAhlINGS A~jULTLk IN THE SARI PWIER% E SURVIVAL
CAFE THE Slo-til. SYS1.P ANC SeiL&ED THEi COjh tAIIlL SUITABILITY OF WAD~S SMEAN



Vvt. FCF MAINtC SALPL,. LPSk0Ir.LhtL 6kALLLV RIFFLES bil[ FOMh IC 96
NtCIb~a'I ftk At I-ot SUN~VIAL I.F b1400 kLAhNtk FkY. S663bLQWIjl S0VbIM TOe If
SP L I S IA (I It. A tA4 NO I ChAgACI Iit IZtL- BY L tI MAL SUOE6 It% i&t &IAT 10M thAS LkGLLV
D1.PINDW .h L SLIIABLE H~d11A1S lea ACLLh...DA~mi 1141 PA14 AS 114(y #ICON[ LAlI4.
CAPIUSE OF ShLLIS LURIN 1141 SFLIhG WF 19ob SmCwaE& THAI AT LEAST 1 1061CENT COF
141 F1,Y VLANltD IN 191.6 ktAC14LO LAe~t EtdAkdL it. 194. IPOI. 111 SlID? CaF iIf
SLRZVIAL (if SALMENI 11 MUSl bt CUiNCL~iDED IMAl a khbtf,~ Of SiCTIONS OF V0f1k1
C&EEK APE~ S~uIlAbLt FOjR 1THE ktIAkIG OF SALNCI 10 Thk1 SHOIl S1AGEo THE FATE OiF THE
SALMONh ifACHING LANE OteTAILI HAS YETIL 11Ok Di1tRINELo.8

349 04CFACEi~b, JAMkS lei AkA.11.LNG* JCJMM 14s;
A PULLIIlMClfLlbARV uI~kW1IV PkeL6kA IN4 AAIhiE SCIENCES AND thfiNEkliINe FOR
THEl MAT* LSKIS;
11YU7) PRL.C. 13714 COhF. GkEA. LAKES I(ES. Z5PF5
IIJUCA1IZNi khbohLkAh~vI
19v3:; GCLDit

350 MCNAL~al1, DaONALD Ca; d~,SZAR~s PeARiL1.k;
Cf"ANGiS lIN ZLLI'LAN~li#, POPfULA1I~ikS IN LAKL CN1AftIO 11S9197211
(1q731 PRLC W1,a L(tkf 6&EL1 LAeIS 1(1.5 P76-toi
ZLOPLANION; LYCLEOPS; &SSA1#A; AbUI.OAIi; CLASIAL ZONEI CIUSIACIA1 CLAOIMfA;
CALAN.LO*; CYLLLIDCA; PlA114khAI1ZAL PaLbLSi;
IGR-Clt-10,3; 4CLLt.
SIhCe 19tb INk C*LSTSCEAN LIAheOPLAV.KILh UP LANI (ablARIO 14AS Sk.11 DG#IINATIIN
JULY BYr CYCL.1'S BiCUSkIAIUS AML, OLSIN& LONGlkOShIRIS* AFFAkak1LY IN' 19310
DAIPiA WI. ANC u.FPIU Svv. %Lfte kLLAlIALLY ROOM ASL*UANI AT THE. UKP lhPt.
GENFIALLY SPtha STAKDLNL C1(CI.S GF ZCLPLANI1LK IN ILt IN51401 hAlt*S (450 ft) DO
SC-1 Sties SlG1.AkILAhI lNC.LASt 160uP 19alo Ito 1q AT It SAM Tihis THE1
CtPCS11I..a Cf IIIL'%L COMM.,tlltS PIAS SaiI.1tiw kkU CLa#IkANC.. BY 1141 CYCLLF(AIDS
AP1U CALA~suILS (bi.) IL lit CLAL)CtkANS (4t-641I. CLhCf~llAIbLV* ALhIEdjS hb
SPECIC5 ?Aii't fiI&N 9.LM~LiLu Imi hL~i1 *kCLIhl otaNG DIAPILCMLS ASHLANDI IN 1971.
16Ct At,111uhtL 1bLt.Db AkL kv!DkI(1 SANLL Afftb. 1141 SrtCIS CIVEOSJTY HAS
INLI..A~gL lIN 1141 INShLK. hA~jko Fku. &.77 IL Z.foes Lout& l. IteCOiAME Ih 11HL
EVdi-NESS LurPA6LhL9. AT 1141 IAMI. lifits, lnLik lIRITICAL CAkbI~VN6 CAPAC.11I Pika
ZOOPLANIUN 14AS ALS~o IhCkLAStOb

351 MCNeDUU4Io 6LhtALI. C., bLZZAI, RAktthi;
ZCUPLthea1Uh VkGDLCIAUh IN LANE ChIAOL. AS INFLUENCLE BY thlf(.jNMENlAL

1lf#7B) US 0A1 151 ANNUAL REFORIS &F 111k LfA LPYGL PROJECIS ECOLroI1CAL RiStAR~Ei
SEkItso IPZft-51i
ZOOPLANI(TLhi Pk'h#.stAh; oAlt% QUALITY; lIVf.L; PIMAINY FFO&LaCllle1TYi POPULAT1ON
DYWAICS; SF1.LIES Clbkk$llYa Dki'lhi AbUhNTIIC1 CChMNITY ST&L.CTUPE1

352 PICNALGailp DONALD C.; PLNLLNP KARK so;
7141. 1FffCIS (it 7hiMAL kFIaLakblS UP&K SECONDARY PRUCDUCIIUjb;
(1972) Vtken IkJikNxl Vtilh LihbeA 161)jiL-2k
ALGAii 9'1YTL6&WN ZL0aLAhKIlLJ ltEBMAL; tPI1.tIlSI DISC14ARGE Ftomi FCOOD
VtIbS; PliAbY PNLejLCI1VIlY, TtN'kAl~ilij

353 MCNAUIII1 DOLhAL, C.; G1VAIheA~tLLD CANILLI

PLA~okICNIL CpkLSIACILA OF THE LAkiL L141AIAiL jheShOrifk lIoN
11973) US EPA 1S7 Asb5 UAL *&P.klS CF Tlq krA IFVGL PARaJtCiS* PP2O7-Zlb)
CAUSIACkAI Z(C(aPLAI.KlCN; SPLCIES OlkERS11Y) POPULATION DYNAMIC$; COMMUINITY
SlRUC1LRE; t*AihtAIlLAL RL~EkLS)
GCCkI~C2; 6C LUL); bC&)6E5L~, bCLED.I S-trA-6C./i,-73-u11J

354 101GERILho tGALI fPkN1LAh6, RALPH Lei
SIMLLAIIN Of 65'kA1 LARLS BASIN hAIL' SUPPLIES;
(19661 CC~kOS wF thlhietk5( PISCkLLA~ek6LS PAPkI 6t-2. AkF6-lb~jD P1(11 vAli

bAEI SLPPLY; FIAltkt,4AILAL PIODLLS; SlPLLA11t%5



vs-cf-L-MI6b-l; SCODEb)
IKE BASIC CLLW~i LIILIZkV IN 111k SiALLAIIh SIUD! I$ TC EVALUAlt STATISTICALLY
THE RtCL&DkL $wPtLILk IL ISLLAIt Ii 16L CUM~whEh1S ASSILMLD I. CONSI1l4dE IIIE
BASINtP AIER bLlsa (1 THAI POjklICi Lk lht SUPPLY THAT IS (ONSIOM0k RANDO;N*
06ING IL C14Ah1k 3tIkkACTIrt. OF UhPkCI(TAbLt MM~LAULDGICAL ELtEENTS# ANC. III
THAI P011uh~ U hti SUPtL! THAI 15 114 eLUAI~ Of THlE Fk&RSITEhOE DUE 10 IMATURAL
STORIAGE lb' 1h5 LAKLSs SLs bEDkOLhp AND Shlia EVER THk UkAINAGE SASIt4. lN ]HIS
STUDY# CLNtSSDkA71Eh *AS ALS&w (.lVkh 16 Tht RELATIONSHIP *ElloEN SLPPLILS It.
NEIGHbORIN- bASINS. lhc.k PAWOkS ktRk L. LL It FOkMULATE I£ATIATICAL MODELS P01.
SIPILL41TILF .IVL1EkS 10 ALL Lii Thk GREAT LAKES SlVULIAhkOLSLt, EXTEkS1vi
STATISTICAL TESTS A E. BEth USkQ 7U ENSURE ThAT ThE STATISTICAL PARAMETEKS A14D
THE IlME StoLES CIAkALTH&LSTICS OF lIhE SIMLLATED DATA RE$EMILt TI4CSE OF THE
KECORDED LJAIA;

355 MEaEDIIH, D&LE D.;
PMGCELIN(C GF THE GREAT LAI'.b bAit 5,51kM;
(19f9) !TM A).IUAI APIIRLCAh aulTEi RLSQCiLS L~hFEkE~hCEo 1bhP;
IkA7H'EP.A1ICAL t.LDLLS; nYL~kLLQ(Y;
1767; G-CLtl; W.LLLL; 6C[tLk3; GCOL,'.; GCUbLb; GCODko;

35 AFRErzTHP DP.Lt V.; LbIftGv B~t. B.;
S'!SItPS ArF LP.ACH 1L, THE EVALL.AT1II, 0F brnkilTS FROMI INIROVEL GREAT LAKES VAILo
GUAL17T';
£i(,)0 FRLC. IZIt, CUHF. (PREAT LAKES RtS. PPL'.3-87t;
hhIh CU*LiTY; RtCxLATILS; CLol~ihiRCIAL fIS~iERIES) hATER S$jPPL'!J MAThiMA7IOAL
rMCDEL LS
27.b; CCC~if;
A SYS1ttS Aifh..ACMt 10 IhE LVALLA~I~IU LF bthtFlIS TiMAI bUULD ACCRUE DUE 10 AN
1OtIh'ENtP IN. 714t OLALITI Of Iris wAlzA IN. iht 1AtAT LAKES IS CIUTLII.ED. irk
AS5IC £$viLACh Puk ANALY!SIS Di MiUbiLltAL AtNU ihDLSItlAL uATLi. SUtiL'!,

PLC#-IATjCxAL (,Sip AbbL CilIPAF.RIAL klS#-jb6I &hLVtb FIJLLDRIN A ChAfqGr IN UAlEP
6UALlll Tl-.LUGH A St.tUUkCk ut llItkkLAIILI i';PS IL AkI~k AT At. LSlMhAlk sUF
At.NAL bibkr1T5. lIME DllFILLLlIkS chCLUhTkktC It. DE)ERMiNINC 114t bkt.EFIT:S ARC
DISCLScD. A W~Ahkt.ATACAL hMD~LI- CAN oE IC~~~ TOWTeMhtt I.E fithtfITS
fCK A Cl-*Ite ih mihi. m..ALIIY wtht )mt LthEL OF %ATER iUALI1V okFCRE AtE APIkRI
Ti-E I'MP6C~thl IS Rh. 15 FRt.,t.TLC IN ThE AiP~bDIX. ThL NOEL IS APPLICAbSLE
It ALL LES;

357 PEYEk~, CALILLL Lo;.
Ti-C RCLi 0~ ihk fEtIlAL (oLVERhPkct.T IN k.%.lkCbt'EtAL IMPACT;
(19751 -RUL ZhG FELEkia. C~itt ur. lilt (iAl LANESP PF12-15)
Ebh.lkcnPilT; irf401 ktULALATUY AL'thCl) LS;
US-FCS-12iG7b; GCLEkl; GCGuiZ; (iCLL~t4 GLLL&4; GCC-DillJ GCLDktl

356 PILONEPo UILLAA Fe;
ASS.tlib1 uF iKESlUN AND' SELIMLelAIILK IL. THL U. S. PfjiNTIle OF THlE G1.EAT LAKES
6AS Ih;
0047') INS 1.C rtAo%44PE. PROURkAM5, RiSEAkCh AND EFFECTS DL (PRESENT LAND UbE
ACTZEJTIES GN *Altk 4L.ALAIV GF Ilt Gkc*T LAAeb VLLthi Is tbPPi
EROMIN; iDCIMWNATIt.; ACCLIULtTsUh; MLAS~kkhkhTJ
IJC-L*-bC;Lo Ii LCLcti 6OCOii~bl; 6LLLLIb; 6CLECZ; GCOLE2LZI GCCOE1D3;
(iCODEACoo; WiCL1F; GCL)DtlG3; (iCUItlhl; GLLDoLIK2; GCLDEIKE.; 6CCDElMZ1; GCLD~lIM.;
GCCOUr'N2i GCLE.tc; GCOLEIAP 6LLljei3; GtrODkiat; &iCCl.3Cj 6COLESE?; GCOOE3F.1
GC LV P3F2; 16CLL.&'.s; GOLi~bj taLULE'.CP; (iCcUt!j &CuDk'ul2I GLL6 o4E'. GCLOIA%.(.5
6CELet463; 6CWuE4C6. GCiLE*(.I; 16LGZ5k G,.,Lk!82; GCGOa.55; GCCD..Ca; fiLuL'EC55
6(001L503; (CCLDk5D4; 6COE..,[5 fCdttc;

359 VILLS, (LimAkI Lo; FDtttYs JH0N L.;
)'RIPA..V AND, SECfLNLA*V FeoibuClION Ift Ihk ST. LAbREhCk &bitR SYSTE141
M1~771 Its Ck5 JANoS 11*D EDP PatI~LLN.AkY RkEfOkT BICLOGICAL CNASACILkI~Sl1CS OF

Ti-i Sl. Lih)&t.Ci litkk, $Lo. thVIRLMNkb1AL SCIENCE A14C FLJkCSIRVO Pfl-29i
FkiMAOY FIL.LUCI~ITYI 5LCUNLAky PkL.DLCTA.1T'!I PMTCPLANTQj; PtRlFHYTIt.;
"AC$CPnY~t.% ZGOPLAN9iut.; B6bitluSI ACUWIC IAvERTEBU.ATtSj wATER QUdALITY; SPECIES



360 M37CNELLP hAkOLL 0i.1 AhukLLS *LbWb P.;
SIUL'S LF 1"ti h.LAGAkA .iu~h1lk& I&.AI.t !OLi'LEALK11
(197C) bLttALL. SLUCW1 0~ #*ALUkAL SCIbiS *ILLE11h VOL 1&9 $UPPLEME1 HOFF
AVWES; #K1LAMILhi LdS~hlbUTZO; AbhDAIlLk; NAITAli
bUF-dSI S-b0LLL-ZZSs faCUUtkfi (OCILbAil 6Cf..LbA0#; GCOD&.I21 GCOD&S'u5 6COOLWCI

361 PONROE CUNITY DEPARP1#kh) (A PLAhh~k61
MLHNfot CrLUh1' CUIAIAL Zubhi IhAhAGLI141 ikukAIk PHASE Ili
(1977) tLhRwt CCphllv Dk.'AglhfN1 OF PLANhINhb, W7;
LAND USE; OkVLLOIMIN1 PLAhtIING1 PUBLIC PAR11CLPATIN; COASTAL ZONE; NRSIONY;
AIhj FLCLJS; kECkA11~ph; b-AILI' wALiI)
FIC-I'; GCCL&k.,C2s
LhiDk 10E Cli&NI~AL ZONi # AhAhLjKt.k ACT AS AtEkLD TIiS DOCUI~kT hAS PRIPAkED FOR
714E Nib VDK GLP*1?Pk1 OP SIAIL. )HIlS DLiCUMhE'. IS Thk PHASE 11 I&PCOR1 OF THE
PCN&&E COLIV CL*SlAL ZOht PNANAbiEhiLN P5&L~kAP. TH4E AEFD1,T INCLUDES RfCCm~khL,
CC.ASIAL *LLUhaAkIL$# OU*LIC VWI1LIA1Lh e'tVlR1, hISILRY COF THE CLASIAL 1Cieh~s
IkNfEtrCk1kS, hlb~alLN fit 6AF'I.A #KtXS C4 LAND AN~D thuR LiSE COhPI'ClS*
PkIriOI'Y uI' tkkhIS~bLk uSkS IN ktSGUCI: AkLAS Akio (6APCSm GLALS AND PIuLICIES AND
&ECCP-hLhVA71LKS FOk lic COASTAL Z~hk LF FiiNULE COUNTY

to. $. GREAT LAKL, ShLRItLINI kkC4ILh LLADII.G)
C) 1.11 iLLARIL, P~ill1;

SH'Ch.; ERLS1Ljk5 CUASIAL lUhk, hUlkl&#4lSj %L1INT LOAD1#.G5 hIEAVY JEYALSI
PHYSICAL L14*kkA1RS13Cj; 4ALVY IS h5.ltk 6UALI1TV LALC1ILA1I1U1I

ChLP.ICAL LLUAU0r.(;
IJC-LL# C-CEPLA1I; (pCDt~.b;s (C Cub) 6(CL:411 ; GCOUL4; GCCD.1I'I GCODV1631
GCLEFINI 4CLLOLikii 66WI~ GCwi.LlKZ LCULLiP4 GCCL&1#q2; GCPDEOIi fjCIULEA;
GCCLkt~e-; GCLLLs; 6LL~tC; 6CL,6tsobi; WLLSLZ; GChjDL3F!; GCCIOEJF; f6CUOEb~b;
GL&.Dk3&'.a WL.Ut'.A, iCuLJLebi LC%..Ui',I UCL~uo:4b, 4.C'Lk4mtt5 f#CDOCE*6ZI 6CQIJI3;
aCC1(4i.4; (,LioLt41L1; tCjAA;LC0Ltbbh& C.CLLkSb'J GCOrtCk1C~ GCCJOLSCI; GCOOtiDl
(DCLLE5LU4; buLL;EfL.;(.I.L

363 PLLI, EP.HELINL;
ItIFLLLCI A Wl
(1%2q) NY SIAlE CLN?5Lk~bA1Uh VI,Afi76h*l A bILLO~hCAL, SUVtY OF ThE EI'1k-k1AGARA
SYSTLP. evp-it)
FISH; F4h~Sk;
NY-Cl; CCLk.; 4CCLJ&4fa,5 ,CDt'.L3; (.CLk5A413i

364 MOOSE, RICHAL b.;
A NLAP-SILRE SURWt LF iASItekh LAKE CNIAKIL FACT 1;

I L S kiA ISI Aftf-AL REPURTS Uti TIE EPVA )PYGL PRCLJEClS, F7230
CHEPISIFY; bILLCGY; hkLi'AklN LLu.1lK6I ZLuPLAhki'Ok; PhYU4ILAhijL(AE biklmOS;
SPECIES UiIhJY1I; ASINLAhLLLI LLADGCigAl ALGAL; CHLGRQPHYTA; PBC; ACCUNqULATIONI
PES1ICCt5; CHLLFkATLD HYOk6LA~bLh PLSTICiDLSI
US-tiA-eeu.#-73-L&A; GC14LLb ,2; 6LL&.; 4bCUL.LD3 SCC.DLED; GCODEMD3T*
GCGDL4,0116;

365 MDRIUN, FILL I.;
EVAI'LRAIJuil IFROP LAR4,i DLIk LAKLS)
(290)7 IbAlko gti$LbkCLS kLStAkLh. bILe .SoNL. ie PF1S1-20D
LAKES; EAPLkAICNiC "YDU La.)Yi NEAl SLCW; tkEkC~vg fADIA1I.; SCLAX RADIATION)
1967; C*CLULI) GCW451~
011IV1L INSILAIIUK AtND hAlLK WOW~t LVAPOjAT1Ch DATA FEIN LAKE SUPERIOR AND LAKE
CIKIABJO Akk ANALYLLD IN TPSLP 601" ]HE REGIONAL ANC THE hiATES SUiSPACk ENERGY
GbLAINCkS. liL kkSL1i$ lhDICAlt iial 71"t SEASL#.At PATTERNl OF ibAIORATIC-Im Is
GOiblE bY HWA STO A(.g. ChAhG1$ AND IhAl TriESt CHANGES ARE CLLSfLY A3~iiCIAIEO
buN XIPCS', EIC kk(&V EXP#.k1 FROP 11-1 LANE. THIS PINDIhb PkrjblDtS A PHYSICAL
DASIS FCC iNI SIhvLt tNFIkIAL kkLATIGNSulIFS BEamEE MON1hLV EVAPCDRATILh Ahl
ISLANC~ TL MAINLAku ikhPkh&sLpIj CIFESEIALS INAT ARE. lotbLCIIgO FPCP THE h.AltE
BUGi fAlATs.1% &AIA. SUOSIAPL11AL A1KL$Phk$IC ihiRGY i'PC&il, A CONkC~jNI1Ak1 OF



HEAT SIC&AGI CttA'CLSP RtDUCLS 11Hk thiRG AWLAML FOR EVAPCRA110h. THEREFORE#
EAFCPAT~Ut FkDN A LARGL tkP LAKL IS LLS4 ThAN THAT FPriO A LA&GE SNiALLiub LAKE

UNDEP COhIPARAiLi LIA71C CONDIl1GHS. I1KL ANALYSIS ALSO PROVIZDES SP'ECULATIVE
REASONING6 AND EV16ihCE lio 1NbitAlm 114AI LAPORA1LeN FkOh A LARGE DEEP LA~t 15
CLCSFLY RELATED 71. THE RADIANT HEAT 1kASFE*ik 114 Ik SKYJ

366 MOVER, CA~iLl
PlAkf UP C-F k 66thl LA~KL4
t(r9e0) FI NAlURAL kE$CUkCtS COJUNCIL, 11TH AhhLAL CON4FERENCE. FP6-1,3
LAKES1 GEC.LLGI) l'hVI1GRAP11YI (1S$LLWEL SGLIDS; lUkIbIlIV SILICA; ZIliN
CALCIUP; AGshkSlUh; SLDUPIu; PLIASSILA; CAkSONAlk; S1CAkbOhAIE; SLOLFAILS;
NEITRATE; ChL.CAIDtS; C14ICA. OX~vGE LokhAhDi TO7AL SOLIDS; BIOCHEMICAL OXYGL14
WEWID
"I-NOC-C11I GCOGEI; GCGGEI; 4pObbE3; 1GCCD4; GCODE5; GCODEAJ

367 POlLf~v SAP.ULL C.;
lENWZC CihMNUNIl kLSPDONStS lU fNiKIG-k&A1cE EFFLUENTS IN 111k GREAT LAKES;
(M51~ PAU( ZND fLL CrjN LK Itit (.4A* LANLSP PP'.0-4471
SEINDS; ifoLLAIIh LYf#AAIL.4 CfUMPUNIlY b1Rl.C1LsRE;
US-FcS-PI97b; GCOLI; GLO~tZi ULLDE3; bLODko; GCDC.iS; GCCDie;

368 IiOZIY, SA~lotL Co,
THE POTENIAL. fOk MAPIN~G bOTTOMA FAUkA IN 111k GREAT LAKES;
11976) AL~k~biRGEiik 6AVIL k. AhI, ANUDtth kLS-kk1S.N, EiJIlOkSv iKSHC4.4P Ch
ENVIRONPENIAL MAPPING Uk IKE Gki& LAFkS, IJC# F1471bD
MAPPING; bthlh.S; ClIkC3NLDIDALi
IJC-PA7; "uLI; CCUL0;

369 MufkNSCHkf, kAL~kk C.1
VEWFA1IL. ri T~k hk&IaAKA gl Ek AND lht tAli.kh END OF LAN~E iklki
429?"v) NY' STATE CiJN5IkbA1Al.t CthiAkIMEN1. A bILLCGICAL SldKVEN LF To~t kkI*-hLA6ARA
SYS~tm. PP1bs'-lS7;
GLADFPiCI$. PfLoAP.LCA1ON;h ALGAE, FSV1LkLAhKILh; PLANISI
GC.CDk4; CibE~kL3; f-CLuE##t GL Lt.A'13; Nl-C1;

270 19LLLP P'eWIN b.;
0 EAT LAKES ENVIR#ILkNIAL fi(iN11..kIhG AND PkEDIC71ON StFVILES OF THE NATIUNAL
WEATHEP SkPR.1CEJ
(1972) P~iLC 1bi FiLkkAL CLr* Lr 11E G&LAI LAY.LSP FPIZ-19.;
HONKITE-PIN,; MkTULR.LL&GY; LLINAlIC f~ACIL#Rb; FLGP&CASIING) MkENCIE SkhSINE.;
LS-FCS-Plf#7Z; E.CCUkl; GCQCLL; fmUis 16COUt4; GCODEb; (.COD66

372 PUL'VANEI'. 4e NEIL;
CANADIAN PiJtLL7ILCh C(#fTjtIOL LA. - lhL GkLAI LAKES;
(1977) SOMNEAP PAlkiC1A A.# ED., ECLhCJPIC AND LEGAL ENFORCEMNET4 MECHANISM$*
PROC. OF A IPORKS14LP 19CLC, IN 61NOUUP OhlARlOv FEB. 21-22o 1977. PI 13-27b;
POLLUTION) W~EN; kEGULATION J LtGJSLATILN1
lJC-OA-P-77-,1; &CEibk; 6.LGGEl; GC..Dik; .CLujE3; fCODE%; GCC.DL5;

372 PUNAbAR, FiOhILDDINi P.LkAbAko 1FIkNAk F.;
SOME OOSEkvA~ILh iiN IKE GskOjTH 0i LIAILP S IN LAKE OhlAkIQ hulh ERFASIS ON
MELLOSIPA bU6.ERANA KLOTZ DUkiNLI. HkRPAL BAR CLN#DI1IONSl
419753 ARCH. gHfDRLBILc. VLL. 7t,. N%. k,. P49u-49%;
&ACILLARJL#PHTCkAL; NELLISIkA; ALGAE; Gko1; lkr.PtkkTURt; PHLSP.4ORLSJ SILICATES;
ABUANCE; Nb1TRIkhlb; PkIhAR' PkL..Ui.C11SI1; P11YlOPLANKlUN; CYANDPHYIA)
CMLORcOP14YLL 4; bIOIIASS) C11LG&LoVrY7A$
1843; GCC.LE5;
1111 DISIRl1IOh LF 111k DIA)UPP. tLujSlkA dINDEkANA KL#TZ* A SPECIES OFTEN
ASSOCIAILL 0ilIH LIkE~CP11CA1SUNp *AS ItdVE5lIEATiG IN LAKE ONTARIO DUklkNG 1670 AND
1971 lN RELATION IL 1IhPEAAILeik S1NUCAUPL, SLLUBLE REAC71VE PKOSfhORUS ANiD
SILICATE DU ING SPRING hflkN A 0157INCI 111#khAL BANd WAN tloRElo hELOSIRA
Blh SICIRANA ShL6EUi A MARF4C. NEAA~,hLiIt 10 ttS11L.k DkCkEAS~t4( &RADlENI AND HAIMUh
DENSITIES SEAk G&SifibE& IKSLC i I ERAL BAR. ITS ABIJIDANCE 6AS RELATED 10
NUTRI&NIS AND IhNCIkkClLY 10 1kMPtkA1Ublk uI.u CDN~IXGLLE 1,qi CIRCULA110%.



EXCESSIVE GkLb.TI OF P,. SIhNlitANA OLPLEIED SILICAli IC EXREPELY LOb LEVELS IN
T14L tNkA&Sh.kj kibi~phl

373 FPulP OLAMNL;
RFG1IkjAL ktCkkA1IOt. FACILIIkLS lhVftliNI~kb
12975.1 BLACK k1Vk%-Sl. LA~k6N~k fttfilOtAL PLAPNh1N4 GOARD TECHICAL SERIES ALPORI
NLM~kR q# 5hup)
ftFCIIATILh; PACIL&IIES; hANAGEMkbTB
ISoP-T;i 6CLUL5O'uJ 6COOL5.1; GCCuk?5
THIS REPOR~T ltMNIt~OP1ES OLTWDCN ktCkk&11Ot. FACILITIES IN. THE BLACK RiVER-$S.
LAVPLNCE RELIkoho DAIA wAb hAt.IPDLAIEO Fkt~P IHE Nkh YO.RK STATE OFFiCE OF PARS
AND0 PtCIATIUt. tmhk YLkK STAlt k#YDJTUOS kkCkkAlII(, IAC1Li~iES, INVENIOWV
4UNL.ATEI,) AND 1.1k JkF~kkSti#. COljt.1f DipARIMLtNl LIF PLANNhING. -0OL100O RECREATION
FACILITIES INthIt~G&Y"# i973o £hCOkPOKAlaU ikIC; THIS REPORT ARE SUMOIARIES Of
CEAIAII ELkh~TNS .SSLNT1AL 1l1 U.hU&Ojk kECkLATIOt. It THsIS RtiON INCLUOoIN
OUISlAhCiNG NATURAL kkSOURCES# LAND*~ CLIIIlL* hATER, SOILS AND0 POFULATILLhS

374 PURItY, C. kA4;
DISPERSIONr C FLLATABLES IN4 LAKk CGL.4.S;
(19741 IFV6L B NC lit PP23-27 (IPV(GL PkCO.LCT b9wP.1;
CURI WS; IiEASURkP.fiKTj OSPkitSALI LIACULATIL1i;
IFY-2u;

375 AUATHYP C. RAJ; KIjLL1EN~tA6, (so$ E6SlkbEA~v .1.; PlNERSP K~EN Co;
LARGE SCALt DIF1.*SILK1 SlUDItSi
(1974) IFViL 8 Ni. 10P PPi -4V (IPGL. FA6LCl OSWA);
DIFPLSILN; lUkbULEP.CL; tPiLIMILN, 1NESOLIMNION ) IiVCiI~h1Chi 1ATHEIIATICAL
MCDtLS;
IPVIL1cS GCCL.Ci&

376 PUR119VP C. kAj; PItkLFS, tLN C1,
NE.AIkSH01' O~ttusto4jH STUL1k$;
(IF4771 lFYGLi b hi. ZI Pi9~c-Ac (I Y(L SA~siLC1 69h);
DIFFUSICt.; 1itbouLtNCi; MONIR~IhC; EI1400S; ct.JIPAlENIJ DYE FAlTEItN55
IPY-BZI; GCLbt~o;

277 MYEkv GLLNP. Es;
LAMf GNTAKLL AILA58 SURIACL bAVtS,
(11677) NYv SiA W6NI m.~iTUlt 14 G1O-1-U4 0P;
bAVt$I LAKE LEVELS; SLICIIE$; ftA~tqEhIAICAL PLOkLSf
LS-ChN--j-77-OI,4; 6COLtE,;
THE SURFALE &AVES POt.LGkAPH Pftfbi~kz AN. AkALVM OF 6RAVI1Y bAViSo StiChis aikC
ThDES. AhC LOMPl-i6101 VAkAATOt.S It. L.AKk Lt~tL. A COMPLTI~kO ANALYSIS DEIAILS
IsiE ODt4Ar1CS 0~ EACH EFFECT. iFECIFIC $100P. kfPLCIS ARE ANdALTIED AND AN4 EXAfRPL6
UF MINCCASIt.G OF bihD VELOCITY V. bAVt HLIG041 IS EXPLAiNED. 71415 NCIMAPH bILL
OF U~SEFUL Ffek LlIMLLO(GY, LAND USi PLAIhfpP6 SIICkk EROSILNI AtALYSIS# AhNi COASTAL
MANAGEME#.1;

376 NALfFA, IhOfAS F91 THUJIAS, MtLSfst' A*;

OISSRIILTILt. Wi lAiK~bEt.TH&C SPtCiLS It. LAKE UNTARIO Ilk RELATION T0 SOL.RCIS Of
POLLUIICI AN. EC,ltkgIM PAILA"LIkkS;
(1976) JL~kt.AL OF "LEAI LAKtS OLStAkChs %LI.* 2P hLe Is PP. 150-1631
P"CSP-OFtSi CAMDEN; t.11OGEN; TOTAL LAR&UN. TOTAL t.IlkO6Et4; KJkLDA.L KI1RO~tki
OLIGOCs.AEIAj ANMOsIPDA) POjNY~PwiEIAI LAM141oDAILUS1 TU1If&Xs STYLODAILUSI
PLLLUT1LII SLDIeAENl; Sbt.HL$; FARTICLe. Silks TOPLra*APhY) FOTANCTMIII
CHIRChOKIDAi) P&LECVFLCDA; 6ASIRMPDA IkOP141C LEVEL) DISTIBUTION)
GCODfs; 474k;
SOTTOP SahiPLES *ERE COLLELTED IN. LAte (-NIA&IC 1pURatKh 1141 IhlklATIGNAL FIELD
V60A FOR THE 4141AI LAKES (IFYGLI 1#4 ht.LbhhSER 14hZ. SA14PLES %fRE CCLLECIEO IN
TRIPLICATE Al b5 STA7lIhS LOCAIi6 IhiACj(H~I 141 LAKE* SAND P.kEwAILtO AT THE
SHALLLb A LAS bidl SILI UOP11ItAk 114k Ih1EREDIAlk AND OttP-hATLR AkeA~s I(OTAL
CARCUN At.L ICIAL KJELDAhL NITADGEP CONIEKI OF THE SEDIPENT INCkiASEO 61TH
INCREASED DLkThv "lI N~o TRLND hAS tVILENT IN 1.1k TGTAL Ph6SPPIORUS COIITEhT.
GLICC'lA(ItIS AMi. The. AMPHZ~Pe. POtETuPLRkLA APt14ZS ACCOUNbTED fCA 95.2 OF ALL



ORGANiSPS CLLLECTED. T*4t Fwk.Ee 4NUUV &6AjINATED Ink SI"ALL04 AktAS NNII.E Tht
LATTER DOP'INAItD iii lNTERfkLE#ATi AND GELP-hATER ZONES. SIYLODkILUaS NkkIkbIANU5
AND LIANORILUS N P~rE1IEkI WEI(E liii 1ST RIDELY DISTIbUTED SPECIESv BEING
COLLECTEC AT 51 OF Ink 55 SlATIONI. St~kRAL AiPRO)AChES W~E USED IC EVALUATE
TRLPMIC CONGI~IONS Ift THE LAKE - THE ANb CATLE SPECIES APPALACH# TIME
OLIGOCHAETE-DthSITI INDEX, A KDDIFAkb *GLO~hIIbhIlLEY" INDEX# AND THE
GkINKHURST I L, hOFMISTioki INDEX. Thk INLICATOR SPECIES APPROACH PROVED 1C. BE
THE MOST SENSITIVE INDEX BECAUSE INCONSISTENCIES AROS WHEN OTHER INDICES 61EE
APPLIED* THE hOST OSRI&L$LY EUTIRGPhIC AREAS hERE NEAR THE PLUTH OF THE NIAGARA
RIVER AND OFF TORUNT~o THESE AREAS hERk CHARACTERIZt 6V MI6H OL16OCHA~lE
DENSITIES DOFhINATED ST EIIHLA Le HQIFh'EIST&RI OF To TU61FEX. HESOTRUPHAC
CONDITICNS BEkk EvibENT ALONG THE SOLThENA SHORELINE PRO. THE MOUTH OF THE
NIAGARA RIME TO ROO*4tSTE&S Nhi YGRK. SIYLC6AIEUS HEkINGZANUSm Le NOPPHEISTEAkIr
To TU$IFEXo AND f. AFFINAS mixt 31itjILANLY k&LATtV IE 3&1AE OF THE R&ASURED
SED114ENI PAkAhETERS IN EITHER THE IhTkRAEOIATk OR DEEP-WATER AREAS.;

379 NALEWAJKC, CZLSLAhA;
PHYTOPLANITON uiS1RIB61iON IN LAKL ONTAC;
(19611 INERNAILNAL ASIOCIA1lL.N FOR GkEAT LAKES RESEARCH.e FAOC CENF ON GREAT
LAKES RESEARCH, PPL3-69.J
ALGAE; ChkYSOjPNYTAJ PHYTUPLAN4Trik STEFHAhDISCUSS MELOSIRA; ASTMROlELLA)
DISIRIBLIIONs
6629; GCCCE5;
IN APRIL 296t IgiE PHYIDPLANKT.F. OF LANE QhTARIL WITHIN APRCtXlHATELY SIX MILES
OF THE 514uAE DiFFE~tL wLN1A7~L AND ALS6 AN SPECIES COHLSITIO' FROr ftA
CENTRAL AREAS CLF THE LAKk. IN GENERAL# ALGAE WERE T6O OR TH~ik TIPES AS ASUhDANT
CLCSE TC ShLI.E kIle' $IEFhArdDISCjS TkKL.IS M~UST* ACCOUNTING P~k 18-51% OF TOTAL
HUMSFRSP FA&I14E LUT IN THt LAKL StiFhAkOViSCLS ACCOUNTED FLR ONLY lob 10 101 Of
THE TOTAL NUhbfikS OlF ALGAE AND ftLLSINA ISLAhLICA tit PULL AND ASTERIDNELLA
FORNOSA HAS5 %EkE IME ALST P'r(.FINENT SPLC~cS. STEPHANLOISCUS INCREASE$ RAPIDLY
IN THE SPRINGP AND 1*4k DEVtLLPHEN UP THE TetkAAL bAk CONFINES IT TO THE 6ARNER
COASTAL ZONE. GRAUUALLY AL. THE le'tF.MAL b*k IiUVLS AwAY FkritI. Te SHONE
STEPHANODISCLS SPREALS TO ALft~ CENIRAL ARLA$ LP IME LAKE; H~kEVER IT NEVER
REACHES CUMFAkASLi NuhdtRS TrikkE. SahNt ThE ltepr.AL WAR HAS BEEN REPQI~RLO IL
IMPEDE RUhUt1-# ThE ASUhUANCE CF S~t& ANLC~jS FAY bE ATIRIbUIED IL 1THE HIGhig
NUTRIENT CJhCtNTRATIUNS IN IlEi CLASTAL 2661t. 1THE DLSTRISLTICN. Of NELOSIRA
ISLANDICA .11*4 hI~mtST NUhbtkS IN Tht ISLIHtoPAL COLL %ATERS ON ThE DIFSHORk
SIDE OF THE THENNMAL BAR AND Lu.s NUMBER$ Lh 111k INSHORE MIE CAN SE EXPLAINED BY
THE INCREASEL# RATL 4.F SINKING OF Tnk DIATLP DUE TO THE DiCkEASEC TURBULLNCE CN
THE ESTABLISHMENT GF THERNAL STRA~i~ICATiON.-

330 NALEbAJKO, CZESLA66; %AklN, LEC;
EXTRACELLULAk PRLOMTON IN bLLAI1ON 1.& 6R~kTh OF FOUR PLANKTONIC ALGAE AND OP
PtiYTPLANKTO PCFULAIiUS FROM LAKE ONTIARI
119691 CAN o OTANY, 4.713a P40C-413;
PhYTCPLANION; ALGAL; CHLORELLA; ASIER&LhELLA; MELrOSIRA; STEPhANCOISCUS; GROw6m4;
CULTURIftG; PhYSIC.LOGY5
Ig0e$ GCObts)
IN 4 SPECIES LP PLANkTNIt. ALGAt BOTH' LARSON FIXATION AND EXCRETICK ON AN
ASH4-FREE CRY wEi~nIl bAb IS iNCRASL %III- RELATII~ GRObTH KATE 4K) OF THE CULTURE
MEASUNEC IN LOG 10 uN1TS. IN NATURAL PLF6EA1ILNS PERCENlAGEt EXCRETION VALUES ARE
POSITIVELY CORRELATED hiIee K VALUES; hLmEVERs kNVIkONPihkTAL FACTORS NAY 5E OP
RELATIVELY GREATE IMPONTANLi AND uETEiNE~ THE EXTENT 0F tXCRETIOHJ

331 NAIONAL TRLST FOR HiSTORIC PkESkRVA~iL%;
MEMSER (ONGAhIZATIIOS AND lIhkIR jiSTORIC Pke.PkR~iES5
(19761 NATIONAL M,51T FOR mISTORIC fk.SERvATAOh;
HI1STORY; PkCiPERIIESj ANP LcCIORY; US;
BUTLER;

302 NEIL# JLHN h.; OwEN, GLENN Ed;
Ilk, DISTkiSOTION,# kNiRONNENTAL kEGLIREHiE#TS AND SiGNiFICANCL OF CLACPHURA lk THE

GREAT LAKES;
419643 L OP MI GREAT LAKES liES u! vISiON PRLC ?1*4 CONP GREAT LAKES RESe Pili-i2i;



CLADCPMCRAI PRIMA91 PR&..DICTlb11Y5 AL6AtJ Ii1SHiUT1~N5 6RC~ulA MADITATI #*1R1&NT
UPTAKE; PhOS~hOkU1; LOiROL;
IGS-C7-IS641 UCLAiZI "CDD&1 6cw06:45 6ccritI'i GCOD6bA
6XCESSMb fikObT."S &F CLADLiPtIORA SP. ALLG CERTAIN SEC71CNS Cf THE GREAT LAP.LS
SHORELINE CAiATt StILUS MoL.SANCL CDNLA1T1C.S.bNICH AFFECT THE USE OF bAlik FOR
RfCRFATICAL# INDtolkIAL AND PUthC1IPAL PtiRPDSS INFORMATIDN ON Thk EiCrGLOY 0P
THIS AL6Ak i1AS CEDLLLCIED AS PART UIF A 519,01 DIRECTED TOWARDS ITHE DEVELOPhiEN OF
CONTROL MEASURES. THE PiEStRLE UF CLAOLPIoibA SP. IS GEPMWER ON A SUTTABL&
SUBSTRATE fO& A11ACKOWNT. 041tR fl#itk~ AWk6bAIL L1614T AND) NUTRENTS Ii
EXCESS EF THLSL N09NALLY AVAILABLk Ib 1HL 6ATERS OF THE UPPER GREAI LAKES. LAKkS
ONTARIO AND EIEl NAVE ItFFICILNT INnERthi FWiZLITY TO SLPPLI MARGINAL GkRfmTHSr
BUT WHER1E LOCAL NUIR~iNI SOURCES ARE AhAILABLEP PRODUCTION IkC&EASES. P1405PRORUS
APPLIED 10 A LULATION PROjViDING SU1lASLE FNVSILAL COND111UNS BUT D 40 UP4
CLADOPHL.RA SB. AkS~i.1&U 114 IH kSTAbLISHAWb OP A SIZAbLE AREA OF GOblI. THE
RESULTS CaB ATTEMPTS Al CONTKL Aftt ALSC OISCLSSEOJ

363 NELSOh, GAYLO;
AMESICAIS Gk Al LANLS PF.DGRAPI IhL 6LKEAATIC ML5S IN4 IhE L.S.I
(1977) bONNER, FATRICIA A.* ED** LCLke..IlC A1L LEGAL Et.FLRCEPkI PECHANISMIS,
PROC. GF A WURKSNCJP hLLD Ih bIN&,SIsto thlAIkL FE6.21-22p 1977. PP13?-146;
WATER QLALITY) PLLLUTIQN; PC$J LkG1SLAIILNJ PHOSPHOMUSS tLDOMICSJ
IJC-OA-0-77-alJ GsCLsDtO GCUL.IJ GCOCLZ; GCCO631 GCODE41 GLOLE5

364 NY CENSERVATION DtPli
A SILLCCGILAL Sk~hib! Cf 1hk LANE CNIARIL bATELSEOJ
4144C) NY CLhStkVATIaN DkF1 SUPPLthENTAL 1a0 29TH ANNUAL P&PORTD1OS39# Z61P # 11
MIPS;
FISHEOIES; FISH SIOCKINGI FISH4) fLANS) -ChIMICAL CL-lHPISITION1 DISEASES)
PARA SITES;
NY-C4; GC£JDtbA*5 6CLESS; GCOM44;~ G.CC~k5CZi GCUDEC50i 6CEDE5D4; 6CODE505;

385 NY CONSERvATlION DEP!;
a BIIJLEGILAL SuRvtv LF THE O.NbEGATCm1L AN&u 6LACK RIbEN SYSTEMS;
(1932) NY CLoNSERVATI1r% OM~ SuPrLhMEhT&L 16 ZIST AttMLAL kkfLRI, PPa69i
6IOLEGYB PhYTLPLANNIDNS; ZLIIPLANNTIN FIMH) ABLNDANCL; P&EDATIGN; FARASITES5
C14EPICAL COMPLSIILoj; LAKtESA RIVLRS;
NY-Cl) GC. !5D'.T; GCC.0E7;

38S NY CONSERVATILLN 001;
A BIOLOGICAL SUb REY Li Tht ST LAWkENCE WATERShkDI
619321 STATE GF NY CLUNSLRVAIU% Vkrl bIULQGICAL SURVEY (193C) NO# Vp
SUPPLEMENTAL 7O ZOT ANthuAL RMAIPT 2£.IP, 13 hAPS;
FISH SIECKIhG; PRI.OATIC.N) VEGATAIDND LLADOCERA) CQiPkPGDA) 001TIRAI PAGIF51GA)
ALSAE; 9AC1LLAkILINYChAkj CLflICAL COKPPOSMlON; SENNC,51 CYPRINUS; PARASITES;
NY-Cuo GCODt?)

367 NV DEPT OF EVRNNALCCASEFLVATI.N1
INVIROIP'ENIAL DATA GATHERIN6 AND IMPACT ASSLSSME4T STUDIES TO PRECEDE WINTER
NAVIGATION DIKOKSTRA1iON Loh THt ST. LAwRhhCt RIVER. OPINION OF TilE STATE OF him
YORK I
61970 NY DEPT OF fV1RCNM:NtfTAL C(LftkVATLhs ASP)
%AVIGATIC% btAS&N ElThNSION) thVsN(JNPENI IAPACT) RESEARCH;
NY-Ell; 6(09,176

368 NtY STATE Dti F 0 iIRDHMtkTAL COSkkVa1~DN
TRAFFIC IN th1~4tktL SPECIES 0P FISH AND bILDLIFE)
(19761 K Y STATE OWt rf EN Ak~RNTAL CLNSIAVATICH)
wILDLIFE; FISH; NY; tINoANGIED SPECIES)

366 NY OkiT OP 0MALTh mATER POLLUTiON CONT7RGL BOARD;
fIGMHfEhN~iLt CREEK OKA1NAGk BASIN)
I 1 10 D0P1 &F I~A&LTN LAKE LoNtakiL bkAaMAGE BASIN
NWIICIPAL SEWGE TREATMENT



IkOL'SIRlAL StLbA~t TKE&ATNENTI CLALOk; ILkmIDITY; 1&MPiNA7UREI *il; CARBON DIOIDESb
DISSOLVED OXYGkh, olICtikhLNAL OXYGEN LNAhbi CHLOURDES ALKALINITY$ CDLSFQNNS;

-MEOB-Ii*SGCUL~IBZ12i 6COOL5SZT51i GC SZ614i GCODEbBZ2T1I GCCOESA41AS165

390 MY DEPT OF IikAL1 bpAlift POLLUiTIuk CCiN~gk&J. *CDAPDJ
LAKE ONTAIE SIRFACL bAlLkS INLLODINE SPECIFIED IRISUIARlES;
(19561 NY DEFT LF )4EALlej. LAKEL CNIARIL UkAlNAGE BASIN. SURVEYI SERIES RbPGAT MD.
4a 4.47P;
NYDOOLCGY; LAND L,56; tuLIFOkh5; bAtk; CGLELR; TURBIDITY; TEPPERATURE; PH;
DISSOLVED OXYGEN; blOCMLAICAL OXYGEN DEMAND; hARDNESS) ChLOIDE; ALKALSI~IY;
MAPS) INDUSTPIAL SkaA(,E IkkAltMEN; AtiNACIPAL SEWAGE TkEAIMENI; CARBON DOXIDE;
NY-PNE-DES-k.; GCODEb.;

391 NY DEPT Of hEAL114 WAIEF~ POLLUTION CONTNkOL 6OARtD;
UIPPER GENESEE Rl~ifi DRAINAGE BSI~N;
(29fii MY DEPT 0P hiALT?', GLNISLL kIVEt, IRAl.4AGE BASIN SUo.VEV SERIES REPORT NO.

HYDrtLLCCY; LAND L.SE; hpAltot CLLGR; 1# kBID1I'1; TEMPEkATUoRC; Ph; CARBON DIOXIDL;
DISSOLVED GXY6EN; bILChEMICAL OXYGEN DEMAND; IiARkSSI CNLDRIGEI ALKALINlITY)
COLIFOPPS; APlS;
NY-NE-DBS-GLZJ GCfjOLbCZTI.;

392 NY DEPT C.F SIAIE,
Nib. YORK STA~k COASTAL PAhAGtRLN1 PROGRAM APPENDIX TO DRAFT REPORT;
(1979) NY DEFT &k~ 51ATE# VLL Zo 43(trp FA~
HAPS; LECISLAtIIN; 616LIC.GRAPMY; h4A.bI5; WETLANDS; %AAGk~kEh1; £.CASTAL ZUNkE;
LAND USE;
NY-SI-CI-L; Ni; 6CUUt4oi; GCOCkb; 6C Q~.A'.Ta; GCCE7j

393 NY DEPT OP S1*1kg
NE6 YC~ko SlAlt LOA$IAL hAhAGLMkNT PkLGRAt. 1979 DRAFT .EOD7 WITH LkAFI
ENVRON~EN1AL IMPACT STATEMI.T;
(191M; NY DkPT CF STATE. vOL I# i4'.P MAP;
COASTAL ZONE; MANAG0-khl; Pt.bL1C oARl11PA116.NI EROSION; FLLOuS; AES~hETICS;
RECREATiON; LE&RY, IbA1lt 16LALITY; FISH; bILDLIFE;
NY-ST-CZ-I, H7; kCUE"G; GCUL k; fiLLDk)*A'eTa; 6CDE7;

394 NY DEPT D STATL CUASTALt hAhAGEMht.1 PkU.(NA%;
SUMPARY OF NEk YCWiFS COASTAL hANA ,LNEtl PkLGRAM;
419791 NY DEPT LF STAlk. '40 A 30 1h;
COASIAL ZONE; hip f405; ktCRLATiLF. bATEK QLALITI; ERUSICOt4

M?; GCCDE'.GI GCLk ;I395 NY SEA GAANT PNkCGNAM0
fhVIROAMEN1AL P&iL~tTAhT DISTR~bLTILN IN LANtE EkIE AhD LAK~E CNTARIL ECOSYSTEMS;
(19P12) LS DkFT CF C~ihItkCk hNOAA NY SIAIE SEA 6RANT PRC.GkAP PROJECT 015-6101-At

FIS.4; CSMERkb) CLT1lLAEJ Cfi.P'k; MERCLkYj CADh1Ur; ZINC; ARSENIC$ SELkNIUK;
US-CS-hY-hi; GCLEL5;

396 Oil STA% i LtCTkiC AND (.AS C~ftPONkATION;
NEW NAVEP - NL.CLkAA 4Eh~lRismhEhTAL kEPORT);

I INY Slalt kLECTR(. Ant.. GA CURNidLATi.N VARIQOUS PAGING;
INSECTA; AVIN; RAMMALIA; P.IYTOFLANKTLI; HAtiIAT; ALGAE; ZGCFLANKIDN; 61DRASS;
IewTNCS; FIS"i SFAahN6; OIYO~rJLrOY; *AThIVMETkVi 4ATER QUALITVA SEDIMENT;
CHENICAL COMPUSi1Ifj1; DAClEklA;
GCDEDS; &C(JDtbV51I; GCU&La5TS;

397 NCEs CHOISILFHEft Do;
ENVIR00KENTAL DATA Akio IkFDI.MATiDNJ
(1972) PRLC 151 FEDERAL CLNF ON Thi GkLAT LANES. PPI69-1910
DATA FRCCLSSIkG)LS-FCS-P1%72; GCLtt;



I4LAA OPiRA~iS, NAtIOhAL LEIhltkS FOR ARCIVIINUP killI&IN ANE DISS&RIMAYI#46
kNVZKDhPth1AL UAIA IN jult AlPKOSIIkICs RqAkZlh AND SOLID IN MICIPLINES.
Wul1HIN NOWhS UVIKALL hISSIL.ND )HIS ILSPUNtS~bAL1YV RESTS 1014 THE kkbIRO~RNAI.L
DATA SERVICk IkOSI FitSEhi EFFIJKS IN lilt &NEAT LANES INLLOE PkEPARING AN
Ihk'fNlDPY OF AVAILA6LE hISl4aICAL kKVIR~h&.NIAL DAlA Ik ThE GREAT LAKis,
ARCHIVING A CONFLETE StI &LF lEVGL DAIA, ANL CRAWING ThE RiEAT LAKES DAIA CENTER
(6LOC). THE (GLDC WILL It LOCATEDIN 5k hE LAKES AREA ANC. hILL PROVIDE ACCESS TO
SOTP HISTORICAL ANDi CONTEMIPORARY WDAA fILES DO& USE IV FEDERAL AGENCIESo
INDUSTRY# PRIVATE RESEiARCM G.ItAIZAMINS AND THE GENERAL FUGLlC*J

3S8 KCRSTROP, RLSS it; HALLtiT, DEILGLAS 4.; SlLhiSTE6ARO. RONALD A*)
CL*HC SALMON IONCORMYNCHUS lISLICh) ANti hERRIN6 GULLS ILARUS ARGENIATUS) AS
INDICATORS OiF (JkGAh0ChLLSR1N CONTjA#%NA11ON IN LAKE OHTARIELJ
41978) 1 J kShtiLIkS &ES bbi CANAUA 3.%1Ia)114I-I4O51
ALOSA PSEUDUIIARENGUS; IlCb; BIkAC~iANILATIONJ OhCCR4YkC4US; LARIDAEJ PCO) DDE;
MIREX; CHLORINAlito HYDROCARbON PESTICIDES; DIELDRIN FOCOD; CSIIERUS;
$804; GCOLE!;
COMOi SALh~oN Ahu HEkINtG GULLS IN. THE GkiAT LAKES RELLY TO A LARGE EXTENT ON
AL~wIVES Akio ShELl FOjI TH~EIR IOU. ALL LF lhkSE SPECIES RANGE WIDELY ItN IHE
LAKES# ANC lhtktkOL PREIVIOL At. IlkTEGATED MkASURE (iF LEVELS OF 006ANOCMLURINL
COkTAMINANTS Ih 111k LAKES. OR6AhOChLC&INL RESIDUES WERE DETERMINEDi IN HER&IN6
6LLL EGGS FROM FOu.k EA$IERN LAKE (jNTAIC CLLCNIES* C0140 SALMON FROM wESTERN LAKE
ONTARIICP ANE. .OLLLED ALEhIFE AP.C S~utL FROMI 114 STOPIACI CONTENTS OF THE SALMON.
ThE AEAN APvAokl blLCULkNTKAl1O. FACIUN hAS 2.9 *1- C.? FLR ACCUIrULA110h OF
PCS tiLEP PikEA, AND PmNlIj hlkiX INs hkEOIh6 GULL EGGS. FCb$ 61111 FihEP. ThAI 6
ChLLRINES* hibo LiELORIN, AND 000 bklwt CONhCtlRATED IL, A LESSER EX1ENT IN
HERRING GULL E616S. ASSuhIG AN APkARENT biGCCNCEHTkAT1Oh FACTOR F901% hAkIA OF 5
X IO0LE. PLO ACLU14ULAIILN Of riWS, O~tp MIEAP ANC. PHCWM~I0EX IN SMELT AND
ALEVIVESP Thk CiuRNESPUNDIbG VALLiS IN CLH~o SALhNLN AND hERIEKG GULL EGGS %ERE 1.5
X IO0OL"i AND !.,o I 1%,tuGpooc.;

399 NO0TCN, CAoID Co;

LAKE CkIA..LU dA$iI1 UVEILANO VR,.CIPl1A1ILn !(#72-71;
1297!1) V! LIt LF (OiPthk t AA Tti.IIKLAL PEC At.Di EPL GLkkL-I, PPIZ;
PkECIFI1ATILh; PIA16PLKLh1; IM~PAl.CAL P.LLiLS; U:S;
US-CN-TP-LkL-iGLE&L-I; 6CCLt2Aua GC~',Z GCDEbb'45 ECCDLbC3I 6CODk5C5;
GCL;C1!,L2 6CLUt.'Li, G6CuLESD.5i
DAILY P6FLIP11AILA.K %ALLkb kLRL UtkAULU F1.4 114k US ROPR~ILh (F IME LAKE roNTAIL.
LAND BASIN fLk 1972 AND Iff~i. lP.L DOAis. PRiCIPIMAILN VALLES WERlE 6tNERAILD
USING A lhiESStN PO)LYGOiN FsiUCcULpv ANt. NATILhAL WiA1tk SEAVICi SIATION DAlA.
ISOsdYETAL MAIS A0t PkOV1DkD FORl &S AhL I',3.;

400 hPIAGUP JERORL 6.1
DIS!GLVLD SILICA IN kURt mAlkgS UP LAKES ONIA&IL, Ellto AND SUPERIGR SE01NEN155
41rf7b) LJN~s.LGY AND EPCEAN66kAPhY 23(11353-67#
SILICA; SLDiMLNT; C14EKIC&L CUt.vLSI7ILN,
7708A GCL~k1 GCEDLk'. GCOEED
1TO1 DISTRIWLN &if (lS:)L-L'EL SiLACA IN PkEk WATERS Fk0PN LAKES ONTARIO# ERIE#
AND SUPERIN SECIMEhTS IS Nil Uil WLV R.,ATED U E O EFOSZTIGON CF DIATLAIT&S
PROP ThE LVEOLYINC WAI~k. 11 IS kkP~iUStt. iAl SILICA CONCthNATIONS IN TNL POIAE
ATEkS A~i CONiKLLLtO BY DASSLL~jTAuh LI FEkkuALUIkUh SILICATE* ThE
CNVTCCPYSI&L.1hi LLPFLLX IS FLOckED ItN Tht SED1MkNTS BY THE &EACTIONk af, sioGEmic
SILICA bilN ALUN1P.LM ANU, FERkkiC rjxvHY&Dkrx1Di CA BY THE #vYDROLYSES OF CLAY
tlNERALS. A MASSjvk fi~liss.LI FLUX OPE bIGLEIC SILICA IC, 11k S&IiPENTS FLILLOhl
1HE CRAStv OF D1*1CM 6LOGAtS. M051T CF 114E bIOGENIC SILICA IS hOuV VR DISSOLVED IN
THEt hAE6 CLLUN Ok Al THE SEDIMlN-kAlih 1NTERFACE; A SMALL FRACTION IS FIXED
PERMANENTLY IN 114E SLbIRENlS AS It*E C6VPlTUCRYSlALLlNE CONPLEX. BUDGET
CALCULAIUNSh Spi(Jw itAl Rs.-ttERATIN LI SILICA FROM ONIAklIC AND ERIE SEDIMENTS

FAR EXCEEDS ANNUwAL INPkTS FR... WikhRAL SOURCES.;

401 h&AIG., JtROME 0.; LENik, kibEkl bI.;
EMMISSICtP OF SUPLFUR& fkUr LA~t ONTARIL SkLj&PiNTS)
t197tl LlPhLg ANt, wCEAh 2141t*)SR,-4%;
SEDIPENI; SLLpUh;



CALCbLA1li..N! ltKLIlLAc 111*1 Aduj1 .tDL6C K6, lit SULFUI, IS RELEASED ANNUALLY FkOh
LAKE ChTIiL SEiolh~hlbo Iilb CLNSl1I1U1LS AbLLI It. V THE ANNUAL SULFUR INKYT

IhIC, 71,1 SkLlt'khtS AND 1b S16NIILAhl LLINPARLV IC IN*1 ILIAL SULFPN THqAI CVCLL$

ANNUALLY 1"O(iil lil LAK'E. 11tt SULFUR RiLkASEL FROM THk SEDIMENTS IS Ekski~hir IN
32S Wh Tmt kLSuLI ThAI Tht SULFLk Ii. IQL IISIONiCA. LAYtRS IS ChARAClERIMk IV

402 O'CONNORs DONALD ies 1UELLER, JOHN As)
A bA1I& QLALlIV MODEL UP CHL~kIDL5 IN GILLA! LAKtS;
4197C) J. SAWlARY thGlNEtkIN(& E#IPISICN. ASCko VdOL9 96. fD. SAM. PROC. PAPER

CHLO$IESi kUiECAS7lNGj MATHEMATICAL hLL$LS ENGINEERINGl INATERI P&LLUTlONS
tiAl(R GUALl1?,
21621 GCCDEl; GCOUEZ; (6CO0L3 6C0D64; GCDUk5 GC00k6j
THE INCRELASE IN 111k CONCENTftATIJt OP CUh$LkW1Vt SUBSIAtiCES IN THE GREAT LAKES
IS DESCklbkL b% A SlhiLk l1i~i VA&.ABLE E&UA1l0N. Tilt CONCENTRATION OF ChLOiKlAiS
IS RELSIED IC 114L FfiLkbi WAti~ FLLhu TN, ULUftkS Of THE LAKES AND THE VARILL4
SCURCES - PMUrNCi.'AL* IKLJUSTkIAL, NATUkAL BACK6URUND AND ACALI Ok-ICINro. IhE)
IhCPEASL IN LLNCLh1NA71luN SINLL ISUC, IS Pkt~tN~tD AND PIl-[JLLTlONS ARE HADL Of
ANTICIPATtL CLNCEKTRATIUiNS bAbED ON VARICLS ASSURPTILNS OF CONTROLS

403 C.,t'Nk, DCLNtLL 4s; TMLPAkhp kObt%! 6 01 r(RCip DOMINIC ft.i
PHYILIFLAWIL IMCLL$ AN[) tkU.IlLAlILh PkL.,LEMSj
(2974) tSCAA FiSCA.RCLS fUk Tte PUtUki, SYtP ON' iCOLOGICAL ALOLNGs PPl4'uZ29i
PhYICPLAN~k7GhS kLIIOuPICAILUih; MUjLEL SILLIEbI 14AIME14A1lCAL POD~oELSI AkALVIISA
CISTIKIBLTlut'; Ah -. A.,Ulh Rivkk; CA; PL1C.PIC klER; NUINSEIO1Si TkANSPLAI5
ZL~jPLANKKLN; h11i~o(akh; itLSP ik W~KILNI LEACiKG; SkD1MkhTA1Lth5
BIOC.NEP,1SIRv; %Altk QUALMTY fokLrei VA; MC; *IVEAb;
7C,4(5 GCC~e'.tj 6LLEE46; 6CLD01~
A S(1 CI' EtiLAIL~b G &I60~bLNU 11 SEAbLNA. CISTRIOU1IUN EP~ PHVTLJPLAhgTcN 15'
APPLIEIC T%, 1t'* AhALVSib (A kU1RLI'N1LAl!LI% i4LUbLEP.S IN AFICl LS LUCAIILN:. i
71ENkTCL STRLC~I~li Le Thi ANALY.Yl IS kt'1hkV hIIm A GUALITIVI D&SLMI1'TION
OF 114i I'EP1Af%,N EQUA1CIN Aht, A CI$CLSILN LP liE GENEkAL PROCEDUjRE OF Iht
VERIFICAIIL' I'rlCkSS. iAAPILfS rkft, T1H4 k~tShbAT~l SEGNIhi EF THE SAN 04.LUlh
bIVINP CAi.1*., (14 ES1UAR~he RLip1LhS Vi 11E S&C.AA~iN1-SAh JOAQUIN DELIA# CALIF;
T0-t PE*1LrJC kIVkEP, bAShINhL, t.C; bLS1Ekh LAKk htILe, AND LAKE OKTARIG A0E
PRiSEtkyic.

404 CCAkhA 4LAht' Eo;
LAkk CN1AKIL PhVTLPLANV.1N, SEPjtP-bLx 1fit4; GREAl LAKES kISHtkY CCMRISSIC*.
TEChNICAL kkPEkl ID. 1%1 LimNLjLi61CAL 31lUb uF LAKE ONIARILO 19t4. PP 27-lbei

PtIY1(,FLANKTuh; W iAL; CSHL1KOFhYlAi bACILLARLCPO-rLAE; KYXMJPYCkAk3 OINDPHVCEAii
CM0YS P1YlA;

PMVICPLANKILN CLLNIS UKN SAMPLES CELLLCILL iN LAK~E OhTAkIO GN SEPTEMBER 6-14p

F&Cr YCPLNTL, ALUNGp Ii SLLIPHkh S"'LktL4 114E LAKL, Ar.C, UP 111k EASTERN SHURE1 10,
11E N000I- CHANNeL. THE LjPEN wA~j4'b wP LAirk CNTAkIQj bkkE CHARACTEIZED BY LOb

F N~~~UsbE0 CF P1Yt~LNKu. s RtLA1I~iNS14iP. AMOiNG PhVIOPLANKTUN ABUNDANCE#
inCITLr FAUNA DIS1klBUTION, ANQ EklkCn~thl A$Li CISCUSSLDsl

406 CKUNP DANiEL A.)
FMANAGIKC Ink G(.k&1 LAKES hAlES AkSUiLACk;
(i'.eg) J. bAlER PLLLLTIUN LONIRCLL FiLiKA1ILNe VEL. 41o hNo.1. PART 1.

WiR;~ 0ESuLICtS; hAhAGiLMEN11 bAlER QiUALM;~
104; GCLCbEI; GCCUiwi; (SCO6e3; Gc"..E4; GCCLeb GCED16;

406 LLCISP NIC~iuLAS V.S
G6E~L LAKLS bAlES LkkLS;
(11#661 MI hATUPAL RELiURCELb COUNCIL, jjIh AhNLAL CuhFMNLCke PP26-331

L



WA1&t LEbkLS5 LA~kbs ECANIPCS1 #4Ab1GAI1CEN; HAWS; kCCREAIION LEGISLAIION;
PU-00kC-CUS; 6GDilB sCoUrki; 6COi&k35 6CLLbt4; 1COO01~ GCOLi6i

407 OtiCLLYP EDblh 0.1
IhPAC7 (F Pewu f.&pUb LUNTROL ONt FIVER SV$ikt.S IN SOUTNEEtN ONTARIO;
(197e) IJC-OLUAkG LANADIAh TA4K Lot PFi
PMCSPHC4PL 5 PNPjkuk L.0ADlh65 CLNI&LL§ RIUCRSI CANADA;
1JC-L-PLUAkG-1)-C-Zj (&CQDE36 (6CGIEbJ§ G"uLL 6CQDE~1 (6CODE51

405 000GLkys EDkl. 0.5
LAND LSEo hAlLik LLALIIV AhL, Rlkf-%&Lih LLJADINGS8 A REGIONAL PERSPECTIVE FOR
ONTARICI
(29761 lJC PLLANG CANADIAN IASN Do 13 fs
LAND L'Sf5 hA~tk 4AU&LII15 LShNkUb PH~,0bjUS LOADING;
IJC-L-PLUAk(:--C-1; GC(JDkb5

409 ON6LEY# LLIti 0.5
SOI.JCf CL.k1klbU~i~h5 1N RIER-hDUIei Pi.LSI'nLIUS LOADSP SOuoThifif ONIARIG;
(197t) IJL ILUARG CANAD&AII TASA topffi
Pg4CSPhiDPUS; PhOSP0169L4 LOADING; RP.ERiS5
IJC-L-PLUA~i.-C-C-b; GCQk.5 bCLfji6!4

410 PACoko A. ouYCs ob1totRa ScahARb, io;
TIMF CLIVATE LtImdg hE1et Eb MRaK,

II CLwhttL L.KvtRS1T7t. AGRutNLN1 PlfI&L 00e-12. IG0PPA
POFCIIIIAlILN%; 1khPLkA~wNL5 AIA Lio kiNTS5 PILUDL0OGY5 NY;
IbdL; GCLL.Ls GCiULPL,;

411 PAKKALAP luIht S.; iNIlk htbRlk N~.; bkVAO GELRGE I.5 HARRIS# EARL J.1 115K*
ODemALE- 4.;
kiS4.eLS IN 11M, bALOLILO AK6 tN1LAxA&SS A SUkuVk Eli 1IhI LEAD CCNIENT Of, fISH

LEAL ; FISH)i NV; ftLhful$~ NI 6NA.ULA~I.S; APIA LALMA SAL WLLINLS FWN1NALISI
ICIALt..L SALNL IkUIIA; LI1A LLIA; CltkIhkS CAkPIfjI ESCIX NIGER;5 COkLGCNIeS;
(OfCLhbNCMLIj AILuDINC1US (,RUNNIkIj Luk.bht C.IPLO1ANLPN; CAkASSI1S AUkA1%#S§
SLLILII-L. f4A.AVLLSmiS CUaWm6.N6$i CLFikAFCAI.IS5 L.; PkJ SALMPI0E ; IS X
PASQLIKLNGY; kSCgA5 AiftU 4AIRONERlS AtIGLLPLIIFS iiESI~S; PN1CROPTfiRUS
OLOPItL; Pa.LaN SAWAILZIJ C N; ~ &. SI1ZOS1EDAON ViliktUA5 ROCC0"
CoqkVS(iFSi CAILSILAU5 CCNI'lkkSUt~hli MICA;
ZEe?; CCLE; (pCLEk
AN ANLVLIILAL SL~Eil WAI PADt fit lk ILIAL LEAD CON~thl LF 41( FISH OF WARIiUUS
SPECILSSIIPLL( it4 Ivbf FkLI 49 Nhb I~kK SIlki WaElkS AN1, A GROUP OF LAKE TRO3Jl
SAPPLtD IN, AiM1 FkL CAVUGA LA~t LNLY. hL.hi CaFIENs LEAD 'LONCEhTRAIILPS RANGE&
FPUP 6.3 10 19 iP#hs SUl A Ft% $APPLES CC.NTAIhFO LEVELS LaP IL 3 PPN4. FISH FRGPI
CERlAIN %Altm.h INCLULIN6 LAKt$ GAheADILtv LANANDAIGUAs E hfhLCCK# PLEASANT.
AND NAGLElIL AND INi MLL,% kl Lft S#.LD hlfintR LEAD LEVELS NURI CCDNSISTtN1L
THAN .l1N IROin L1MR *AlkkS. NO CC.NNLIAi&Qh *AS NOUL SEiloit LEAD CONCENIAll,
AD lHu Slis S~itIESP (A SEX LaP FIHO AtuL LEAL V10 HOT APAR TO It (LUNULAIIIE
IN ImP LaKEt TkLUaI Cat Kkg~bt A(.t Lf IL 1Z YIAkS FRCA CAYUGA LAKE;

412 PAR141p CARL t.5
PINCUkY - hLiJ(1R Nth kVIkaL.NNINIAL PfiLSLEP65
(197C) NY 1iAik CL.lRf14hh. NPkAiILh LEAFLET L-186. '.IPF
PERCLOV; PuLLLIIt)IN AILP iISH) 16.AI1YV
8'47); GCOLL4; (GC&LUE', GICL4t5; G6Cfo~tta

413 PAPN(SP bILLIAM Go; CLSUK# THEUaDLR At; OLLALI.o Go;u Ls
hWl$ LLUALIlY SiLGILS CaNt Th (skkAl LANiS &AIEL ONa LARSON FQLL1fE REASUa&ANIS
Ch FWlANY FiLLCJLC71bly)
l£gtffI LN1I0SiI LP Nffi#4ESCIA %All. AtLJLgS RESEARCH CkhII*I
%&IFV 6LLg.i1 CARSON 1'41IS~E&1 PP1PAkI FRwDI~ChlII1V mkIhGDS5
SIAI1SIICSI SAMPLE COa.LEC110h5

PN-~aSSl76CICO~L; GCODikk (.GLuE GCfLLI'. GCEaI)Eti



414 FATAL&$# hAilthlki;
COIPPL$1lI1j? ANw ulc 1jkZ6I.NAL DlSIR.oLIILN OF CRLSTACLAI PLANKTON lb LAKE (ATARI01
(110-4~) J. Fl~huikSt. kESEAPCH BrjAkU UP CANALA. CiL* 26. NO. t* PP2211.-21641
DISTISLTLU.J ZLLPLAhNN1DNS C&LSlALEAE LC.'kICUAJ CLADMNEA; FOlULAULh DINAK)CS;
A BUND(AN CE;

7oHk Pq'lOIZ~jh1AL LsSIlbUION it ILANKIUNlC CRUl$IACEANS IhAS DETERMNED 114 LAKE
ONIAPIL AT K'uNlhLY 1IIiALS FRijM ,UN( is3 T(,IbE 19b7o eAS&D Cab NET HAULS FRlOM
10I L 2c iA1t~ St.*RAiE STLE-V E~hDUCltD CVEI A 24*1k PERAL.D AT

ONE STAIILN SlICED THAT Ut' hl AVEkAGE usC?. o F iHE ZLOOLAHIKTERS OCCUPIED THE
L-5V-P SIRAIUP. likp.U6H WHICH ElE NET bAS hALLEL. LLE .Lh SPECIES OP COPEPODS AND0
11 SPSCIES LI CLACJOCLkNtS WfiNE FCiUNuJ. Ihit NT IbUkDANT #.ORtS WEKE CYCLOPS
SICL-SlPDAliU THLNASIPDAOLEIIA RETlsOCURVAP BLSPINA LONC.IkLSTISISD SCShINA CGUEGDhl
Ci6Z~l,# 7kl-CAjYCLa'tS PFsASZNLS MEXICA~uSp AhLt CLKIL.C.Akhh1A LAC6IlS. PUST
SPECIES AIPEAkkV IN Ii CLLLkCII.S DLPING JUjNE-JLY IN THE EASTERN PART OF IHE
LAI 0111- AbUkaANCL FAIiENNS LAILO PLIN6 %kSIlhAkL, C#JNlkARl IC' THE GtNERAL
ralei?-ihLI Ui WNL AND %Aitis. #I Tig Il:L rat NAXIMAL PLSPULAILh DENSIlE IMEkk WAS
A Slths. POSI'.k Cs.KNiiLAIILK bLIPELN ZWPJLAkKILIK A604LANLi AND HEAT ChINThT GI
THE UMTP CiuLUhh rkUP, i UL 2 A. ThE LAS~tkt. PART (if THE LAKE AVERAGED 1.7 T1AL.

NC~SPECjH&N~/CAi IhAh Tt WkSlEgt Pak] Cif Thk LAKE* toP*ELLIhG WAS kkSPiNS~bLl
IDE itlla %NPtkS LF ZULP,(LANNILRla ALChk lolk KCIRT-.ikSTEPN SnUF.L. AbLINDANLE PATTERNS
SIMILARI 10 GiNtPAL~IED CIAREci I-&* *Ep Lb~OVEil IN Iii NURTHEkN AND, SOIqThkfth
PA07S OFP iHE LAIRt. FLLa FRLh THE hjAGAI'A k1lPi hAS ASSOCIAiLLP kvil" iNCkEASED
AALI%LAPLE it ! ,viAhN1LRS 1N SPkING AINL SL~tftR bid LaECkiASED AGUNDAkCk INs
ALPN. k. D~LALLiC SiTUDY u. THE APLINCANCE Ahio D1STkNLBTIC;N EF ZCJUILANIIUN
LI S-L.4 rkOP. iLku.NIL Hak6U SmCtAEL ih~l tAkbCLUt bATtk DUES INFLLENCE
ZiC6PLAN.Tb~hIL F0ULA1IOh$ IN Itin. LICINki-E. 1EMPtN-ATlJR AND; lAFiH Cf THE
E,-ILIMKILN AS iNILULNCEL BY itHE GENE&AL DIRECIIU. OF %IN0 K01TIO bit l Ng
FACILi.l IN. UlN~SADIi. Trit ZULkLAt'tTLhsC Cit..MtvNITY LP LANE 104TAPIc;

415 PATALAS, hAZIP)Eki;
Chul,L.Al. LANLN AND TaiL LL,1I.DhA,.A~i., LP 51. 6ikwkkNLt bRiAl LANESJ
(J~iT JL'LANAL Fl#1Llcib kt~tAkCh bLAPCD Lif LANAUA VLL. 2(#. FP.I's5l-l'so.i
ELIbCPHlCiTILN) Altihks4'LVA; DIAFIDNUMS; LVCLLIt; CLAUw.Lk$A; AbtKDANCE;
PtLSPHLRUS ELAtING; ZLU, LANNITON,
333',; (CLUE.1; GCL~aE, 16COWL3; 6COLk's; s6LL; GC~bt.t;
ILIlEIN C(,IJoDL ANLI 13 CLADLCEks&r Sft(CLS %ikL Fi.UND ltN ThE SURNE& PLAWNLoh Of-
LANkS SutRALI, *iojIIJN, ERIC, ANS K NAJ s. C?4.LLIS 64CLSPIDAILS ThLMASI vAb liii
tIUST AcLNOANI SPiCIES IN LAI'Eb MUP.tq, LhiAkID, AND EgRiEAht DIAPIOMUS blLILlS
IN' LAnt S.PtkI&~ii. A kbhaLAL bRkht hAS S~kh. PilOt CLlGObRUPhIC LANE SUltRIQss TGi
tL74OPHI: I.ANL tkIE Tlit DlMIIlh SI6NlIICANCEt WI CALANLIDS (0lAPT7tsUS
SICILIS AND~ LliAjjAL.,5 A3HMLAhiw) &LCLPAhIEl, 0Y 7ht ]%C~stASZN PisELLPINAhCE OF
CICLEOICS ANt. LLALULEISAKS (CYCLLIVS klLUSPIW~LS IThxNSi, HiSC-CYCLUP EDAA#
OAPHNIA WO~LLUklVA# DAPuNlA (%ALEAIA MNUUTAkv BOSMqINA L~isGIPCSTRISv AND OSAINA
CLkt(-CNI C~lk4LbI) 11,. A~tkAGi CkU51ACEAN AbLUANCE VARIED FROM 43
INC IVIOUALSO 5 ,uAk CtI IN LAI.L Sttkilfi T7, *CLo/SOjAPC0 CI N LANE E AND VAS
RELATL. TU 6 SUN Imt HEAl AN.J CHL -RUPhTLL LLNIEN) GP THE bWER. TOTAL FhQSPhUkU$
LCsDC'INGS Put,, Tst #-IVE ..usLaT LA~itS okRE CALCUPLATEC USING VLLLEN.LIVEkl CRilTEiA
8ASFC ' N pH CLL! kAuiaRS PisOl. SiuLS AhL, HUNAN P#IPUaLA71L. EjNSIILS INs THk
DssAINACi *A~IIS. ThEl AICuNTLULt C.01 E. ICIAL PISQLAPE M VkAR FOP LANE
SUI-FRI0o, L*.. FLE' LAtt IuLIRN, Voilt FUk LANE NICHIGAK# Cebo FLA LAKE ONIARI~ls
AND' Cocte IFi LAKL EkIE. i. LAt-AVtkIAGi SUIHjis CriLDP(PHLL-A CCINCENTIEAIILS AS
wELL A! StCuHA LISC VISASILITILS WERE CLCSELY RELATE; TC, Thk PJSfMCpRUS LLADIKG
WATS. CkUSIAC.E£N AdUNOANCi %A:S THtc INDIRECTLY RELATED T6. THE PMESPHLRUS
LEADING SAIiS. 6ASsO COb THE LC.KiWLAILN5, PLL'LD PoNEDICTIANS bkRE WAD ABOLI
C"ONC.ES IN StCChi DISC, VISAUZLlTY AND CECIRUCPHYLL CCINCENhTIICN WITH INCkt&SlN6
HUMAN PC~i.LA1.I. UiESITIES IN iHE DkAINA(,. SASiho)

416 PEtsILPTCNP CARLYSLt;
ACTIVITIES LfIi hiAG1LNAL LFFILLES;
Wl'7Z) FRuC iST FLOLIAL LW.N Lm' lht GREAT LAKES, fP690-i,;
U!; lktbULATL,? AC.,NC'f; &PA; Pkij~kAP'Si



3 EPA REGIONMAL UffICES CA40Y b.U1 IkE AGE#.Cl PkCG64"S IN4 IME GOE47 LAKES GASlis
ALL OF 71-L Rt61Ch$ CAkkw FsuaLltlt A14 1ItLEMhkf PkL#6RAPS' bnlICH FIAbE NAIIQIbAL
APPLJCA71ui. iIIL RL(olON! ALSO CAUIT GL7* A1LIV1DUALLY ORt (C0kRAIVbL~e PAGkAM
AC1IV17lib WHICHhAIiA~ bFtClF1C AVI'LICA1lluh 1ro lahE OF MORE OF 11,1 6REAT LAr-ib.1

-417 fETEPSON* SlktI 14.5 tLLAFC,1, 14ladkkl S.)
Pj,P'-DOE, PCLYvChLCkIhAI&.0 il~bhhLS ANV kt4Oklk IN &)A.O5QkAoS IN KGRIN AMERICA#
lf#69-73;
11978) PESTICIDES hOklE14LNG 4UURNAL 3114)1TC-JIE1
CLANGULA IIIEMALI5 AVLS; LIILi.FlAIL6 hV&ILLCARSON PESTICIDES; FES1ICIOLS;
EG.GS; ACCUtiULA)IGN; bl,JAC~uPtLoL*1kiJN PCB; ENDEII DDEI DDT; BIOLOGY; FOOD iEbbS;
HABITAT; u1LASSAV; MCBI'14LL06r;
GCCDf2j GCOVE31 GCOjLSs GC~iokb,
THE ARCI1L-hk~Ii14C ULDSwUAbv CLAt4GfiLA ,4YEAALIS, W4AS M1ICJI7GED FOR PESTICIDE BODY
BURDENS. ULDLOUAS atik CGL&LC1LL FARt %IlAIh~l GROUNDS IN LAKE PICH16AN, LAKE
HURliho LA~t EKTAkiLs AND MAIht, ANL F&L4, bktEClNG GROUNIJDS IN NII*-.ESlt~b HUDSON
SAY. bLDY 66 1Lth SIFIlS DLi To CHANGES It. FL(4I CONTAMINATION %EkE 114yES1AIE~o
AND fESTJCILE I14ANSIkkKAL FkLA bhlkAt*G 7L AhIED1INO ENVIRONM'ENTS WAS &XPLORED.s
DOE AbD FCB LkVILS kk.E CCIVARAlIlELV LL. l INk H LLDSCUAIS FUOD SCLDRCka THE
IN .EgTiB&Ali PU~ijjPOF.LIA AFFINIS. AVEkAwEj RESILiUES RAKGED 140h 4-107 PPM PC60$f
2-4 PPV COE# AND Ii L X 0.1-C.7 PI.M Ehii&IFit CARC(ASSES CGLLECTEO AT LA~KE
rIChIGAN. OLE CLtkELAlor. WAS IGI-t IN PAI64D LLDS6IRI~bS AND IN FthALES Abli THEIR
CLUTCHES. &AIGSmitLLS k&ec& *.bl THINNER THiAN SMIELLS COLLECTED WEORE 2947.
EVIDENCE SU66tS15 THiAI LLUSQLAwS MAY ELiIMINATE OD ThROUGHl THk E66 ANED RETURNE TO
bINIERINIG ieAS bilu LCUvik DU&)Y BUkDLNS.

41S PET1EkSSEN, S E~kE;
SOMEi bEA1HEF IhFLUifttkS OLE TE wAee"IMG Lk THE AIR BY THEt GREAT LAKES IN auiIERIk
419tr) GFEAT LAKES oie~tAF.CH G&ViSlub, PL#BLlCAlICph 4, PU9-20;
ME1kEuILCC-; LAKIS; P LLIWAl1CN; AlF-StA hLAlIN-CQaOLIKN75 PlA1IEKAlLAL MODELS;
279C; GCCdjEC; GCLUtl; GCO~t.i e.CLL'e7B5 bCLDt4I GCLL,(

410 PtiILBCR1, &AI.CSS o.;
THE EFFIC7 LF SAAPLE PkLSLKVA1II~blh fLiIhk PRICK IC, CtiMICAL ANALYSIS OF
GkEA1 LAILS utEkkS;
(197.u2 P1CC ihg CLteF GF.LAl LAKES hEfS9 PZt2-2931
bATH) SAhPLE CwLEklauk; LAKES; CteEIt.e.Aa CLfiLSI11Obh; PETNLDS; ANALYSIS;
YGk-Cje-l't73; CAh-CCIP-CO-6; GCLO3ii faCOU~i
THE hAlt' Ub.J&ClI~i OF 7Hk S1l "Y WAS TLIC 1eLlIGAt It M0 FkEEZlNG AhD SICRAbE OFP
LAKE hAIt. !AhPLLS AiFEC~tiU TEfIR Chtt.ICAL CHARACTERISTICS fABIILl.LAILVINl
RELATION TO khieth C(JtCkNTe£Il1r. . %Alto. 5APPLES CCILLEC7EL AT VARIOUS faEPlhS
FF13A DIFFfEa'L Ll.LAiLh. It. LAKES QhV.AKIL AND liURCK WE14 STUDIED. SAMPLES wll'E
ANALYSED, IFeAiD!AlkLY AFIEk CLLLtClICN AND A6AIN AFTER fRS.IZIN6D FOR hU1kliklsD
TOTAL ALKALINsITY AND CHlLfOKl1L. THE Ft.LCI CF THk lIME FACIOF (OF SAMPLE SlORAGE
hAS ALSO INVES1iGAlkD. CONSIDERABLE 0 ECRtASE lN TOTAL ALKALINITY VALUES WAS
LBSERVEC FUb LAKE utokARIG AhiL, IL, At LtbSER Whlp F60 LAKE hIIj1O SAMPLES.
GENEERALLY# THE Bkg&aAOLP UF wAlEK SAMPLEs F&OM 661*H LAKES WAS SIMILAR. SOLUBLE
REACTIVE SILICA ANbC hPH 'URUS COhCt#.lAAliDhS &ERE DECREASED IN 744t ImAhECU
SAMPLES$ ChAhf.LS LbStJ'~tD fU AMLNIA ANC IATPAI 4 hilgilk-, COFECENIRAIOFSP
ALlhCUGm SU.JHAT IFLUNSiSIENT, IbNjICAlk0 TRENDS TOWARDS DECREASES IN AMMOLikA
ANC IN.CREASES IN. N1iRAIl * bATklTi-. Illikk WERE MARKEL DECREASES 114 6ISSILhEt
CRGAtIC KIINUGt Ck-hCEkelkAlI..S. TOTAL Ph6eSPmr.4LS APPiARED IC BE AFFECTED
SLIGHaI, WHeILE DISSLLVLD CI L.diOL iEat'lSikD TRENDS TO&ARDS SLIGHTLY LG6ER
CONMCEr.TRA7iLt.So INC1EASt. a Lb tLUOLtkt&C~iVE SILICA AND lonLSPHOROS
CCNCENIFAI1CN5 bkxL LOStPV~eJ Wuiki AKALYSIS LF lhfE ITiAwED WALE tAS, DiLAYEU* IlL
EXTENT CF hLLuCTILN fOF TOTAL ALKALINITY DEFENDED ON THE DUSAIJOM CF SAMPLk

420 PICKARC A14U ANOERSC, EibrecRS;
SlREAMBANK kkCSILh O. TtiE GEESEc kI~kR ALLNGa SLACK RIVER RLAD IN TOWN1 OP AMITY#
NEb C.K
124#70 US ARMY LLRPS wF thGIlhtkS skofFALL LlSTUICT. Pre * APP;
EI.3SICN; Oee.ELOPPthI FLAKN1ML; bi"L; C0ST-SEMEF1 APEALYSISI EMGIhfERIftfs;
FLLCCS;



421 F1CKAFLC AhD AhrakSLIN, INGINEERS;
STNLAAOAI.K kkSILK Uh lIht GtNkStt Rl~cf AT hCLOIDN* NVP SEWAGE TREATMEINT PLANT;
(1978) US AkrIY CLKPS U ihNNEk, 64,1 4ALD LISIRICIv PP14. *;
EFCSION; FLOODS; EhN NkR1w; Er.V1kLhtkrh; IhPAC7; CCSl-flENLFITJ ANALYSIS;
ECONOMICS;
US-CE-BU-frzCMTC; GCOLEtCZ151

422 PICKETT# RUBWR L.;
LAKE OIIAKIC. 1ISPktkA1Uftk AND CURRENT fkL ILE5;
410763 IFYGL b NDi 1.6 PP:?3-5!;
DISTRIBUTILN; 7E kAlukL; CUki(tNlSi
IFY-B16; GCL.DL5;

'423 FICKEI, ROBWR L.; BkRMICK, STko~iQ;
LAKE ON7Ac1., MECHANlICAL ENEu( UY
(1976) IFYGL b NL lb. PP~oc-5b;
IEMPERAILkE; C bRENTS; VAIntKA71CAL P.CDkLS;
IFY-Ble; G.CO6dE.

424 PICOE TI, RLBLRT L.; btkMIC', STCIhkN;
ObSE',IE R ESLL1ANI ClOCULAlu OF LAKE UNI7ARID;
(1977) LI)INLL AN~D UCEANLGk it(be1171-10.b;
CLkFENIS; VELLCIIY; WIND;
7218; GCCOL )
VECI10-AVERAGED LRkLhl DATA FkiwM JLhLCCT 1972 SUGGEST THAI LAKE CNTARICIS
RESULTANT CICULIIN DLRINU TOIL SIRATxfl. FERIOL, CLN5A..IS OF A DUNINANl
CCJuhTiRCLUCKklSi G'ret 1,jGklpicA mliii A ShALL CLC.CKwISE GYki IN THE NORTHWEST
PLWI1LK (,F 7HE LAKE. WCUklN PCLLS AkE LLbhES1 IN St*ING £14; NAVE MAXIFNUP
VEP7ICAL SHLAI lk EAKL'I ALIkith. SPLCItsA LutvakING SUMMER AND ehINI~f WIND$ AND
CUkREIS SHm..w PICL P1161i FK~I.ULN#UT thLk6Y it, S04P WINDS ANC CURRkNIS AND~ hNUR
L~d. FRL(.L.tNCY kNENUy IN kIllk WiNDS AND CURkENIS.;

425 PI(Chp KNNLI k.;
lUtllFIYlhG &ND ALASUkING iht FOLLL1Af0b INs CLK bA1EkwAYS;
(29t9) RESEARCH i6.LNL~i IP'..i-'b;
WATER; PCLL0ID; PRkASt~kiftEN; MfliliOklN6; AiRIAL PFiCTCGkARNY; SPECTkAL
ANALYIS;
24.331 GCDD0bA',3;

426 PLUHEWSFI, LDWARD .,.;
OVNAP1CS fir IL~.BlDITV PLtJNES IN LAKE CDNIARIL;
11%711 US DEFT INILkAUK kLLLUi(.ICAL SL#(Vcl L~t s-FILE REPORT 75-249# FPS9;
ILRBIDiTI; PLUikSi CURRENIS; kEP.D1E SENSINGi bEACH EROSION; EROSION; SUSFENDElp
SLLILS; MEASLI.EALh7;
US-lC,-CFR-75.-k4fv; CCCE A"; GCOE5.2; (GCOiEbb4; GC0Dk5C2; GCODk5C~j GCQOASO3;
6CODE!05; GCOLEbCd1b, GCCIEAWb; ECOLL.A4711 GCCUEtD3I41
FlitL ACTlvIS AND IhAGt ANALISkS iuCUSEID ON THIE 2-KN LCNG SOUlTH SHORE OF
LAKE ONIAILO. LAhLSAl-I lt.AGES WLRk $CRichkC FOR LARGE-SCALE lURBiDITV FEATU.RE.
THE STANFLRC RE lA,.Cl iNSI~Iult ESIA. CCNSULE WAS LSEL TO ENHANCE# ENLARGEDs AND
TC COTAIN AREAL MLASUREME0iS OF lUkUlIIY FLUP'ES PORTkAYED IN SATELLITE I"AGks.
GROUND-Ikull- MEASUkkMEnN (iF IkMFPbIUkL# IUAtBIDIlt, AND SEVERAL NETEMAILoIC
PAkAhc7ERS makk WbAiktL Al SkLtCltfu SlItS A....,N Ii SOVIH SHURE CF Thk LA~to AT
TIMES CEINC.ILING %17m SATELL47L iUVtkPASSES. LARGE WELL-DEFINEC TUk8IDIIV PLUPES
WERE FRECLhI~LY LbStRVEL Al hit PILUIHS OF Itik FOLLOWING wATERCOVRSiSI NIAGARA

* I iVERP WELLANL CANAL, USWtGCLp kIWER, GEKLStt kIVEk. ACCLRVIhGLYD Nt.CH OF THE:
FIELD WCOK AN4L INIEkRtlhEk AhALYbIS ih THIS STU~DY FOLLSED LN THE DETECTION LF
#4EARSHCRE LAKE CURRENTS AC,.ACthl Iv iHE fiUILEIS OF TH4ESE LARGE WATERkCljURSES
USING hoE PLUMES AS TRAC.ERS.;

427 FLUruvjSKI# k~wARD j.1
FEK~L SENSING, OF lukbIDiIY PLUMES IN LAKE, LKIARIL4
(iSle.; 7&ANSrIAIt ti(lhERAht. JbUPKAL. VL.L. 1(2. NO IEB. PP. 475-460.;



BEACN- ERLSIL~h; Ckkk%1S; WVDROLLC.G%; RkftOh SfhS1IhGI SIPEhi; TURSIDIIVJ
69q27; fiCCU&5;
SPACE IAAb.0t £14 hA(,rvALlA1UDi PM'1,DObkAFV~ CiVJE AK EFFMCIVE 1ETMCD OF
f1ON17ORIhG lug. DVNAh1C OF lUkbIU11V FhU~tS It. LAKE ONIARAE#. THE hIlAGAkA kIVkAi
PLUM#1 AS NUE14 AS 20~C SC t-ILES 041U 10421IN A0kA, IS 6V? PAI0 LA66WS 1L.ASIOZTV
FEATURE IN IME LAPt. PLu.I AhALrSES CLkNILBA1LS Ift PiliStNCE OF A P86VAILING
EASTWARD FLOIN1G LCNGShi~Jk CLAkEkI ALCht lilt ENTIRE SOUTHM SNU~k OF IhL LAKt.
ThIS CLIBJENT IS AUoS1 PkiKSjSlkh7 AT IML OSWEGO kiVLi OUTLET 6UT 11 iS QUITE
VARIABLE IN. Tht ItfiCHESTER EfNBAVIIENis ImHEAL RAP'ID SHIFIS IN bATER POWEMEN viki
OCCASIONALLY LI)ECI&D. Itit 'LSITIu. LF luk SiIPNG ThERMAL IAk# A ZCII OF
MRAXIPUP 6LNSITV bWkb C~i&,SPCNDIG It, 1141 '0(6 C ISDIHNNh WAS LCCATLU hkAk THE
NIAGARA RIVER ObILEI IN. IMAGE$ LBIAIbtU "KtING APRIL* 103*1

423 POLCY., FA6&AN C.i
A RPNCIE SENSING FfiGGRAM FUR IMLg DETEkf1t.ATlN OF CLADCPHOUIA DISTYlSUII0% 11
LAKE CNTAAIL (IfGLIJ
12973) US EPA 151 AN1NJAL gkPLO1S FhUN 1*k EPA IFYGL PiJLCISs PP33C"336b
REMOIE SLKSlN6; IFY6L; Pkw6KAMSj CLADCP1NriNA; DISTkibUTION; PtITOPLAhKTGkj AL6AL)
CHLOPOPI-YIA;
US-EPA-6C/~3-73-Zi; 6CLAi; GCObf~igi (,LOE54) GCDEtCZ; 6CODESCSJ GCDouEiO3;
GCCOL 5D4;

429 PcJLCYNP FABIAN C., d.iutLp DI1ANA C.; CCLtLL# JOHNto;k.
ANALYSIS OF *1YDRLLI:GICAL FEATUkES fit Ikf1IlLhS OF IME LAKE OKIARIUj &ASIN USING
SKY LAE At.L AlICP&Fl LATA;

(19711 4U5. NASA. 493PPF
REMOTE SEhSlhfi MVYURLL(,'; bLIL, inD; kLPiI1L SENSING SATELLITE;

THE USEFULNESS UP Su'ILA6 LhD AlkCkAFI GAI& to, MAPPING FtATURES OP ,IYDCLOGACAL
INTEPES1 IN tLNTIOJNS OF 111k LAKL UNlAiIL s&IAAG bASil. hAS bEEN lhkESII(PAILL.
5190£A AhEd SA'vb Ph1LGkAH' Antu USEFUL FLk 1APP1NG LAkrat S6.A~t 6kLMGRPnC.LOGILA..
FEAILRES A140 POk AS!0g.S51I.L %AlEk DcPl1I At.U b~lif QUAL1 11-Ti AVAILA&Lk S1462
DATA bAS AFit(,Tt( Or LO% fitLUL'V t.aSt DUC IL, A DIC~t L104' khICh *AS
INAOVEP11t.1LY LLF'1 ON UkklNG UA1A (.ULLiClILN, BUI LAIA PftkrAfIAUIN WAS
SUCCESSFSL PW FRIALL1 PtLU.1NU IhIS 1..LDLtP1. TI. RESULTING mATA WAS PkhiCSS"D
USING A Pit,, ktAF Ik, AND THENPiAL bANb IL Pk(IjUUCt A MAF AND AkkAL SlIlISIlCS Of
HYDkLLLCICALL, SIGN.&1IC;A. tAI.l~k&. A 1I~tkhAL hL~kL AND A REiFLECIAkCi MOjDkL Fok
DETEkMIAT1CN LF SOIL %OIS1lkk .gckg foiVELOFiL AND IhsPLkr~iTkD ON AIRCRAFT OATA
OVER A S1i whikI. F1LLio DE1Ekk.INALCKtit $C SIL MOISTURE hAD BitN fADE. Ifi
REFLECTANLE h.LDEL API'tAA5 TL HAVE PAL~i'St Ik INFERRING SURfACL SLiL ACISTURt lbI
PARTIALLY VELTATED TlRikAlh;

430 PLLLCCK# GAkIO Piol
IeOOLSR.&ML RADPAR ObSkRV1N6 AND uAIA PkLCE5SIhNG SYSTEM;
(1972) IFYGiL S NO, 4p. 1PP3-25)
DATA PRCESSi; IfY(*L; CANADA; RtSEARCm; ,A.t)GRARSB

431 PORTER, RUTHi be;
IMFE STORY OF SLPtk~cll
(1972) KiAGeARA LLUhVW HIOSTC1AL "~CILTV OCCASIONAL CONIRLSLTLONS KC. 21;
SCMERSFT; NY; NIAGAP A CLUKIV; HISTORY;
BUTLER; GCODE52;

422 POUNIL, ARTHUR;
LAKE ONTARILo
1194.5) %1h%1AIBA PokLSS kAPIkL Slutk HIS1CAL PUB SERIES NO 87J
HISTORY;
BUTLER; GCOLtb;

433 PRANIEw, ELAINE; MASSA%# JAhtS E.;
ANNCIA1IE S4IALGKA'hY OF1 LAKEL NTARIL LliILLOGICAL AND ItLLATEO STUDIES. %Ctuut
11 - BILLOGYI
41973) Lt, EPA i(LL(G1PCAL RkStAxCI 4ERILS REPORT NL kPA-Rb-71-Q28B& M861,
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%ATER; PC LLL~IONJ EILLOG1I PHbiPLANAILK; ZL,6.ILAhlIK1h; IbAlif QUALIl'V5 A~tS;
ALGAEl CYAN6tHllA1 CniLisLE",TA) C kS~g'nrTA; ti&oltOZLIAP Ikkl(S; AaT~kuFi,,DA;
ISFC7A, fALAIITLS; SAMPLE CLsLLLC~IL.; hil IDUS; #4LTJ IkSIRLIANS; 616IS 66lAI'HVi

5 t FA~iAtS CLtCeRNINLG BICL((ICAL hl$tLS I.F LAKE OkIAik1& INPLiENT TIIISE.ITA0IiEs
AND Ll~lk N1AlkIL bmlkt lkkkJtEL AkL- ABSINAClk~. EACH PA~k% bAS CP.SS-hDiAkD BV
ALINLR# GtEClbAI~iC APLA 0E LAKE AhUILA IkailLlAY IN WHICH STUDY WAS PERFQ#iMEoo
ONGANIS~, HAWIl NICeHt AND TEC"Kli~uk5 AND IhSTRUP-ENIAuI(Jho I&. AODZTI.IE A LIST
OF ADDM.E3S tOk THE Aul4ONS Ahev A~jkKCI&S bAS IN4CLUDED ALOM1G WITH OTHER POSSIbLy
PEk~lhEt~l RfFtkek(ES bmICh ITHE AUlHt.RS btk NLT hILL 1k. SECLE ANC REWIEWb IBITtlI
THE1 TI'E LIhlTATICNS LF THE 6RAhlij

434 P~iNCE# ALAN 1.. BkUC~p JAMES F.;
C&G*NIZAlIU. EF iSkAkCh AND PLANNING ACTIVITIES Ch THEA LAUgANTIAh GREAT LAKjSj
iipebi CiCO0 SVKPLSIW. ON LARGE LAKES# LPPSAtA# SibiDEN. 3LPP;
RESEA&C4; kEbLAIIUK; LEGASLAIhL.Ni IEGULAILftl AfikNCY; INA~nAfEPENT; PUOGRANS; LoS;
CAhAD.;
231f; (CLDI&; CCLDEZ; GcC.E3; 6CsL'gk GSCk.Lt~ 6CUDibi

435 PkCIG, LANIEL 0.; SkhEkt, RiuoEAT A*;
AhNACIAIEC bIbIbCAtinY OF LAKE L.NIAkIC LINNLLLG1CAL AND RELAIED STUDIES* VOLUME I
- CH-krSTISY;
(19731 L!. if& ECLLOGICAL baS&AACH SiKILS kitL&T Ni. EPA-13-71-02BAs PP1I,"2
SlbIW"iAPhY; UiIE)GING; h.STEk; PC.LLLTILN, ChttIS1AY; vAShL IRLATMEN11 WATER
QUALITY; Pll-LUS; ANsALYSIS; ih) ALl.ALltIlTY; hLTRlLIIS; HEAVI I.ATAiS;
CGC(C1I'VITT; fiAsKNESS; TEMPERAlUtil TI~k&IL11V; INSTRLKtNTS;
iF-b-LS-kPA-'63-!3-C,2bAi (CLi,i
WC PAi.ER! CC.NCEftINN L~ChICAL A~iECIS Lt LAKE OhIA@%I&, AND INFLUENT TRIbUTARIES
Wkt Ai.VZlC AhL ABSTRACTED. tA(e- FA'tt. &AS CkLSS-IhDElEV bY AIJThGrif GEOGRAPhIc
ARECA LF LAkE ANILC lkIbUljkYi IN lbllCi- SlULY hAS PEpIUhitL,, TEClN1IAjE Al.C,
It.SIRjPEA11LK ANLI PAKAhtlLkS. IN ALLIlluh, A LIST OF AhDRkIES Kit ink AUTHWORS
ANC A(LNCILS oAS &hCLLijtD ALJN6 will' Lule.. iGSJLY PtATINENl REFEkkmribtS wIiC#
ThE AkJIH-LIS btRE hLol AbLE IL, ItCUkt Ai4L kiltk W1lHiN THE TIPL LIPZ1AlljhS L.
7"L. 6kAil.;

436 LuliLAN, La. b.;
CLNFLIClS ARISING kNLP. ilt %,S5t ohF bSLkL l'kLPFMY ON' ThL bEipk LAKES;
llcott) PREC (,bEA7 LAKES uAlik At LojWL&S LfCAI, ffItb-15
LANDa 1.5; Shb.~i itl#LL.lt'j
CAN-ciC-l; GCLuL!; GPCODE2; ,LDLLbi GOLCUE'.; GCLDE5; 6,CC.LEok;
SHChELZNE D& ELLFhbhl ALbN~*-c PC(S1A LAKE-S HAS INCREASED OVER THE1 PAST ON&
HUN~DkiC YeAkS IC ink PUINT PhLkL ltUCAY ALKLSI 10 O DIk iCl~AL PCviULATION OF
CANADA ANC lii. US LIWE bllhiN uhk GktAI LAKES bASIN. A NtLATIbELY hAkttIou SINIF
ALC^6 7#- AfPkLXIt.AIcLY 1C.,Oe.C t.ALcS L bpp#AELlht IN TH41 LS AND CANADA Oft WHICH
1+11S Ui .ELC.FIkhl HAS TAKEN PLACE REPRESENTS SCA[I C.F THE hrOSI VALUABLE REkAL
FSIlT CS TI-E CUIlihkhl. Iht'k~lftLl IN inE VREILHl CANALiAN SnCkiLINE ALONE IS
CUhStRvA7JVLLY tllhAATEE AT 2 L/V BILaLN C'LjLLARS. THIS JNsVLSTMENT HAS &Eth MADE
8V VA91LUj> IliRES~bv RANGING FkALPt A SUMhER CYTAGE IL A KAICI INDUSMNAL
CUPIrLEIP tLh 011. 17S LekN rtLLi.L.A. Ruw.UI.tLbTSo ABLI THE ONLY T14ING CDPNUN ILI
THlE V£&IrLUS itltkt.$7S IS )HE .,tSlk IL di LECCATED ON Cka NtAA THE GREAT LAKES
SHLCRkLltL. 11 'IS hC1 SuWPkIS1NGp T~tk~fkIJt, IL. FIND thAT CONFLICIS EXIST SBilbtli
SIo-0FIFiLitkRIY bSckie FUNk tXAMPLtp THERE 15 iHE CuNIINLiN6 CONFLICT S11ith
UPBAN ANC IKOU.'iAL kAPANSIEaN; DPEN LAND) USE; ToiL CONFLICT bkTutE AGI.ICL.LTLRA
ODL INCLSI.LAsL LSI; &6D ink LLNFLI(,1 b..lmLit CLFlPtkCIAL-ILLSIki1AL DEVELCM0EN
ANeC lth lkESSANG stkh.ALhEN1 FUk rNukE ANED P.Loai RECREATIONAL FACILITIES. SINCk
INEAI wiLL CfjahNlhiE IL. BE CONFLIC1Sk IN hIt FtILokE, wll' iNCREASED DEVELOP Ithl
AND C"sAtCES IN LA*IL Us,., IT IS kabkN1IAL THAI ADkiUAILE LAND. USE. PLANNING BE
CARRIED CujT Il ENSURE MA?.&Mut. DEHEFI Il ALL CUNCERNEDD PROP THIS GREAT
kfSCUICE .1

437 ouINhi F$lANK Mi.; LLN tIARILE, GkR~il,
EVAPC.IAllLN S~~I.SSPANEL
PROC IFYGL WRAP-UP W.ORKSIAOP, P59-0.
EVAFCFAlILoh; P.At#tPAIICAL ha.LELS;



438 RAUP VtS1EAJL b.; h~ifdYs 1A~tPALLI S.;
CALCILA1J6% O LI h SlkAOV STATE blNI)-DR1Itz CWkULAT13Ob IN LAKE OftTAkiDJi
(ZQTC) AkCti. hil. b(stP~o *MUK& Sik. A. VL#.. 19. PP195-Z10;
MATHiEMATICAL. h(JOLL; dINbi) TOFLikAP14; CLD&Eth4S;
260e; 6CC01t;
NLMERICAL CALCULAJIOKS biERE PADI 10 klENikrI 11HE SIEADV STATE FEATURES O.f 114
bl14O0RZVkh CIRCULATI~1S IN LAE& QNlAkIL. 11 IS ASSUMED THAI1 1141 1*711 IN4 IN&
LAKE PAT bi &ikSthIEJ bY AN IhCLeikt$116Lk NUC~e1ELUS FLUID LAVEk* A
CONDIT1I.N ThAl IS TYPIC^L (if A iiNTko S11L6A1IC14 TuE LINEARIZED MASS 1&AMM~fAT
FGUA1ICjhS Aili THEN1 SOLVED FPl AN IftFCStC .1140 511635 ON 114. SURFACE OFIN&14 LAKE.
*FFECIS Dr BL.TTDI FIC11TUNP 00170tP 1ClUGkAFPH~v LATERAL bOUNDAItY CciNFIGURAILON
ARE TAKEN1 INTO ACCUWaN. lIFjL UF *(LIAILth IS REPAESEMTED BY A CONSTANT CbRILLIS
PARAM~EU. CIRCULATIL% FA11kh4 WERE CALLULAILD 10k liii CASES GF LNIP~aRA AkO
SPs.CIALLY VARIABLE biKD SlkE$$. 11 hA$S 5140.1 THAT BOTTOtM TOFOGRAP4Y STRONGLY
INFLUENCE$ THE CLCjLAlIl~ FkAluk~tkS. Ihi DLPIKANl FEAlIL V1 THE C1RCULATIUN IS
A ThOi-CiLL VAITtkh aliii A SMALL ~.t1k~O~IkCIRCULATION ChLL 114 114
SOUTHiLPK PAFl OF ThE LAKE AhiJ A LAkiai CLuCKhISE CELL IN4 1141 ,.(RTIERN Pkau UgINH
AN XINTENSL %LS7-%AKU RtTUkh PLO. 1 IFE Wk I7k ILR CF 114 LAKE;

439 lACI, SALEP- S.; AUNATAP kCIbkkT Pe;
1THE DEL1NSW1Lh C.P A fi~dN1 SLudiCt FLLtL BY 1Ou STUJDY LP BACTERtIAL FOPULAlIONS;
(19771 J AFPLIkD 6ACTERAULOGY 44961-Lb;
BACIERlA; ~P.LSJ kkolgl~t- LLAUIlhk, MEASLkkEII ANALYSIS; DISCHAMB FLEagI
7251; GC.IEbA413;I
PECENI ;CIKI SLUkCt t.CRDblOLC6ICAL $16LeSs LSING RALIAL 01CL SAMPLING
SIA71ONSo HAit IN61CAlic Tmk P0iH0lAL P OWLlc, bACIERZAL PEPIULATILNS ILi
DELINFAT[ hIXING ZOJNES ANL IDW~IFY THE PLi.A.S. THE DIZSCHARGE FROP lot1 kIAfaka
VIVER lilu LANE WNAAL wAb S1I~vi~ao AF6 MIlku.ibILLLGICAL DATA FR0I 11HE MAIN FLL.ME
AREA (IVFAC.104~)v !LKt LF rKAN.v INfLUthCL LF 7ht FL~liE, AND 114E NhPLILME LAKE
.ATlR.S A~tlz D'AL ). Ii~i r#Lkr0&djlL-LAL LdB VAIOCNS kL~k FODlD 10 AGNSES .3114
ThiPP.AL ObEkwaTIONS Of ThE PLUh'i AkEA MADL 6Y PLMuIE 51145114 SCANNING
TECHhNI0Oi5.s

440 RAG1, SALEFr S.; 00114., biNAKU J.i
INILLENCk VFIthftAltlALu ON LANg oACIakIAL ACIVIlv;
11974R hATER I.LSLAIi bI15Z-.2b;
1EMPIRAYT~ni; OAClkRI&; LXYGEN; bls.LGIACABAI.ITY; kSC~iIRICHIAB LAKLSB
CAk-CCIIb-Ck-7; sCu.LE.; 46CLDE'.; GCCLI1;
OXYGEN LIILIZAIICK E RifS0 ISOLAlkS CfF LAVLbACILkUtI FROM LAKE CNIARIba £14
LAKE SUIFEIU.A AhL, AN i. CiJLI tkOP. l~t Si. LAhRENCk AIVLN bkRE OBSERVED Al 4 ANI
20 DEG;ELS C. UIA Pl'kSLNILD INDICATE 1TH1AI XYGLN UIILIZAlIOl. I(Al OP THlL
LAKE SACItRIA Al 4 CDt" itS C IS SIAILAR IL THAT CP Tei &IVER bACIIRIA Al 16
DEGREES C. TIE QbSERW~IGN IS ALSL EXT0I4DED TO EXVLA1N lht SEE14INGLY
SATISFACTIjRI 8jb1O6KADA~aiON 0~ Nhenikhl5 Di"".ARGE&J IhNO %aAlR BOJDIES 114
TEMPERATE CLIMItCS

441 RASTCJNISP SlAS A.; MALE, JAP.LS he.) ALLkho HEE t.3
CONCEPTUAL tkR EbLokN FEk CULLANkAlk0 GktAI LAKES PSONICIkILNGJ
(197t) J GALAI LAILS RES 42)3I17-12r,;
MOkIIC*IhE; ALDEL SILGLS, CANADA; L5J t.E~hDDS;
7973; GCCDEI; 6CIDL21 b&C~E,6 GCCLDE4.J GCODE'$ 46CCDE61
TImE ulILIll Or CONL,,ITtA&. MALaS 15 VISCLSS~iu AS A BASIS ICA EFFECTIVE
DEVELOPRINT OPF CCRLNDATkL. ALa.1LOING ziFO&IS ON i GREAT LAKES. INk USE OFl
CChCiP1LAi. PCFJDELS 15 ILL#uSTA1EIN 2 wAYS1 III uTi UkVkLOP~kh7 OP A MEitnOD&JL0GY
POP SPECIFYING 0M1NA1LAIk6 fb.iC.1kkS Of hU* 6~AW LAXESP baSlio Oft A CONCIPTLA
MODEL, A14L 423 fittStNIAl1l" LI A CJF6,ththSlVL MEeID I(,k LEFINING RESOURCE.

a NEEDS IE AChliVE NLtiIIORIN, LbJECTIVES.;

442 REIG.4Ak0, lACES Le;
SuOlE ILANAILAt STW~iS IN. THE GILAl LAKES;
(16931 P LS P15So COD.PN1S5iLN P27-14&;
I'1YCPLAtNITLN. ZQLPLANhi10ei; ALGAE; POI6ZLA; %CLLUSCA; PISm; EQUIPMENTJ PNETu0CS;



66601 fiCCDil; GGLDEZ; UCLDL3; 6C&DE'.A; hCiA~&tj GC~b&61

443 REGliks PhNkY A.;
ECOSYSTtP. UNDbkSTAND1NG;
419761 ICStNbtk0EI~, DAVIL ek. AhD Anbi6 kGSER1SCIN, ED1QCkSD IORKSH&P ON
LWV1ROKP.LHIAL PAre41ND OF IME GREA] LAKES# IjCp P55;
MAPPING; RE AjkkCkE); MAhA~fENLhT5 hLhITLRIhvaJ MODEL STUDIES;
IJC-RA7; GCLDtt;

44 REINERTs PLSB.AT k.;
INSECTICIDES AhC: 1hk 6ftE LAKES;

I I L1MhLS 6&EAT LAKLS FOIJNDA7ION. VuOL. Zp NO. 3. FP 3-cp.;
INSECTICIDLS; D~L; hJ510kf; 4s-L EL1NLS NAMAYLUSH; SAL~IELIkUS F&ONTlNALIS) FISH4;
OhCCNHYhUS; CNLE~lRNAI&D HYbRGCAb..N zrhsiCh1i~ES; TLAICITY; PESTICIDES;
55?3; GCCOEI; GCC.DLZ; 16CODE31 GCLCE'.B '.CODE5; GCODE61

445 REINERI, NCJSLk7 Jo;
PESTICIDE CLNCENIRATIONS IN GkiA1 LAKES FISh;
4197C) PESTICIDES fthlIiRhND 4L~UbkALm V~c 3p NO* 4. P. Z3S-&409i
PESTICIDES; FISh; DDT; DILLOMIh; INStC1ICIDc.S; METHODS; ANALYSIS; bAltR;
CHLCRINATED MYDILLCAkBDN 6PEST1CIU)S;
Wei GCCEI; GCCCi.; GCOD~.i; GCGGE4J 6CujDE~i GC0CC6;
DUkING Thi PASI 4 VL~kS TuE AkN Akobi (akAT LAKES FISHERY LASCJRATLRY LCF THE
BUREAU CF CLMO.LRCIAL FlSmhkJLS HAS BLth hUNIlORIG INSWCICIDi LEVELS Ih FISH
FRIN THE GRLAI LAuiS. TtL 1wC, NSECl1DEIS FGUND IN ALL G&WA LAKES FISH HAVE
BEEK CDT (ODT IoUe~ L~i) AND DliLCklh. FISH irAUM LAK'E P.ICHIGAN CONTAIN PHOM 2 10
7 TIhES aS P.UCH CF ThjESt 1NSLC1CIUL AS ThL.St FKtLP THE 0THER GREAT LAKES.
INSECIIC1IUZ LiVELS ICALCULATEL ah~ A. 1HLL-FIS1- BASIS SHLW A I'AgKED DIFFEkEhLk
FROF SPECIES IL. SiCiLS. kI1tlIN A SPLtliS hMEFi Is ALSL AN INCREASE IN DDT AbC
DIEL&RIf. Lt~iLl bli AN IhCR EASc Ih SiZE. IF T~lESi INSECTICIDE Lf EL4 ARep

PbktR,~ ALLLDLA1iD A., jfr. ut &Nbt-;1Ii.&Ut IN 1iH E)LTNACTAOLL FISH GILP ihE
DIFFERENCES IN COhNTkATILk uElwtki, Slit GpijUkS BCtiAif CONSIDERABLY LESS.
LA§VkATrRT kXKt1 INDCAlk 1ghAT FISh (.- BUILD UP CLNCihTNA1iENS OF Dci AND
DIELbRIK AT 111k PAkTN-P.ISILLI~if% tLtuL PRLIr- PAR1S-PER--TNILLIUjN COCENTRATlL#.S
IN 1,.1 bhATERS

44SREiNh§NL, JkkNY F.;
PLAN*.1CNlC LIAT1fS OP LAKL uNkiLC
4i96VI GREAT LANES iISmkRV CLAe~LSSILN. Iti~uKILAL ILEPUPI hC. 14. PP. 19i~o;
ASIER1LNELLA; FRAGILAPIA; 1AbEL.LA%!A; S1iPHANOOIS~b; PHYTCPLANKT0K;

GLF-1N14; 6GCLIE~i
ThE AAJOR SiECIES Of GIAlLK~S IN SLKPALL COLLECILIGNS PkEP LAKE ONTARIC IN
SEPTIMBER 1'#t4 bLAL ASTtRiUNLLLA FORMOLSAs FRA61LARIA CkOTONENSISs AND WAiLLLARIS
FENESThATA,p b&#.PZNAhT bcC~cS IN Tm! VEa-AlkA SAMPLLS bERE STEPmANODISCLS
AST&AkA, b. ASIRALA bAA. AINTULA, AND P. CkCICNEN.S1S. Thi DIATCH FLORKA IN
SURiACE CLILECJLS AkIEC APMONI SiWERAL SIATIONS IN THE EATERN END OF THE
LAKE.;*

447 PICHARDS, To LLCYL; kOliGIRSP Go KEIlIP;
AN INVES~IlrATI~k UF TuE EXT LP-ES OF ANNUAL AND V.OkTHL1 fiVAPERA1ION FROM LAKE
ONTARIC;
(I'.e4) L CF MI 61,EAT LAKiS RES GlbISiLK tkLC ?TN CLNPF GREAT LAKES RES# 1283-201B
EVAFCOATI.,N; MATPEPA71CAL MQLiLSJ

446 RICHARDSCN, wILLIAP, L.; ThONAS, hLLSLN A*;
A RiEbl OF EFA'S foREAT LAKES rODELING4 PROGRAPI
4397t) LS EPA fRoh&. LJ IHE CI.uN-tI'&C& Lb ENVIAENAL MGDELING AkD SIMULATION.
PPZC-ZE.;
-ATN~FAIICAL P-DDELsw; hAltER ULALI1%; tLTRLPIICAT1ON; DATA PRCChSSING1

7060; GCODM3 fsCrOUE4; W.WIEb; '.COLtt; 6CCjOE3C;



449 11ILILAPbL, L~bkLA%(L
LkHQl SILL-RIAN LAIL.(AK tb~tlv bA~AA FkeceillIB. ktW YL4AJ
(196t) C*ICL(J&I OF bkSltfin hkk vl~b '6LIbLbL. bY SIAIL 6&D1CGlCA. ASSOC aS1IN
ANNUiAL Kfiklbbt FF24-31i

hY6a3Pj GLIA~im (6CLbEbfi2; 6CUibb'.5 (CLDbCZJ SCLUESCS; GCQDE4Gj

450 RIt4GLEP, belL N.;
FEECING EGOLOGV Vf PISIILS IN 1111 S1. LAwfiEkCf R.~l'Jk
(2977) M.Sp~ JAPtS %.# E.Dep OLLllb~kY kkkLiS~ 6IL&.LGICAL CHARACTERISTICS 0l
IIfmi $1. LAiWuLKCt R1bLR# SBJC tthVlkLfPEf.1AL SCUNICE AND F~kEiSIRY. FFP-1,9;f
FOOD; FIShl
NY-LIS-FP-SLI GCODe0j

451 4CsERISLhN, AhONEm;
AVAILAbILLI% (iF lbFCRKAIILN (C' liAFFiN6 PLANKTON OISMUII~C45 IN TOIL GREAT
LAKES;
119TtI kfiSEKbkR(.Ekp LAVID R9 AND Ahuhiuh kuuvEaTSib, EDIMFS# bORKSNC.P Chb

P*4YTCPLANILN; ZELPLANXIONJ GlI1ikblull~oh; PAIPIkG;
IJC-R&7; (6CLb~b;

452 9O8(kYSE-ho LrDk~lb;
THE DlS1~sma.1Ch 0i LALALiU& LuPteIC5 IN Toilk GkE*1 LAKES)
Il9eeIl Li P~ .1 COLAI LAM:$ kil DiI1$10 HMLC 9TH CDhF. GRLAT LAKES 5.15, P1240-139;
COENPbC6; DlaeTLO-UN; LI0.bJCALANUS; Sk#.eCkLLA; ASUNIUAhCE; DlSlalmIBII10k
I~tr-Ilca; (aCLrk1; ijCui.tZi 6CLiDk3; 6CLoLkdu; 6CODL5; GCLD16J
101E G (.kArHILAL DlSlRlo~uljN' Uf lik *C CALAI.C, LOPEPDS IN THEL G~AT LANIS HAS1
BEEN 57UDL0L 1HbOUi A SYb1NLS1b CmF THE P1LLI4jSLY IPISLlS11EL IDENh1PICATlh.$
hilm A LIPI'LC *hLbBEu rir LkAIIAL 6&LNbl~S SPECILSo DIAPIOPLIS AIMLAhDI.
D. AIbLLN Do. L&L60-th.Il# L. SILALLS* EPISCHLNA LAkCLIKIS AND LlPS#4fCALAIYLS
MACP00.,LSt nAt & bti LuL AN ALL lIlL LAKL-, iINMCLLA CbLANCL~iS PAS kEht fUUND
lt* ALL liN LAKLS bUil ERkLi tLAYliPL.KA AFFIhIS lb LAKES GKlA$IL kIEl AND
AlChj~pA.; u.. SlLIKLaLES lt b (iH1L £04 Elt; AtiD 0. kLIf.HAkrjl ONLY lbk &R. * 2 0
THF SPICILS 1o.Al &d0.6% lN ALL 1IML LAlkkb# D. 41CILIS AND Le tACkkL$*L~ ARE MAEft
ABUNLAt.1 IN Ii KONThc~h LAbtlE bIhE lb% ASL IS TALOE Of- G. (jifJNENSlS, 10HE
S(LATI' Ai~h6AhLLS LI LAPILEI IN' LA~K PaCO-IGAb lb 196',a IN LAKE AlClilkAK If
19!4-55o AI. . I Loki EIkI jlb 119*-bl htkt CL,01AREU. TIS~ 5h~usi ThAT Do
LREGLjhfhSIS hAS kLLAIlIekLY NL.IL AbuNLANI IN. LA~k LkiElb IN b-7 AND Do SICILI
It' LAKJ PiCt IGAh IN T~bm~..hL SLANh OF 01AXIL'. ASLINDAI (4i A SPtLAIS bAS
GENEPALLY kAkLIL. IN LA~K tftA. lN JA;tt IAN lb. LA~k NICoiIGAN lb 19: 4-bbo THE
C~iNDIllLr'5 If, LAKE P.1CHAGAN lN 4964 bEl~k lbket'ILIAIL Ib BClTf ThESE RESPECTS$

453 RCBSESto 44t.C.N ;
to.S. IFYGL 5miIbLuwD DATA Ai.LuSI11Djt. SYS1&PB
4197'4) IFIEL TLeL4KICAL PANLIAL SkkltS KO .1m PP~tJ
IFYGL; LS; kiStANh; DIiA PliwjCLSIh~I WICTE SE&SINGI R&ASUPEMENTS MhIIroDSI
S AT Si
IFY-Tr! ; GCLLk~q

454 PCIkkTSChp ANLR~b; iALIt. SwIAN 4.;
A CAPdCh tUA, iC& LAKj CjNTAiwlL,
(19?5) 1IltkNtAI AISC Qf Tbti1u'1CAi. &NO &PPLID LIR#4CDLLGV PACC CONGRESS lb
CANADI V Ir.# Iv~ru1I24,(v;
CWbOri IfnLPU&NiIC LA..bON; PlAtNIMATACAL NCDiLS;
ITL-C197'.-*aij GCL-t:LA%13 6CU1,t.5D19I GLLUtbC2T53 (OC0DE5041; 6CCDE7j

455 RLCMESTEF GAS A#'L tLECUAL CLkkCNAIlCN,
GINNA hLCLLAk PCibiS PLANT 3lIAI DtPlKSI5AlIO S4PPLEMNbI;
119771 QSClLLStI OpAa AM, kILCCIkiC ! SECTICINS W-PAil;i
llEFiPAL; *LULiLSi NIOJLLAR f.CwieK GEhkAIhb~ STIIUbSI CLALL1PIILBAS A91INOAtiCE1
GAPrPAVUS; bkhlnLS§ 015111 TLAIC L&ANAT TEPP~kiUICjlti PAblhjATACAL NLOCLSI ALCOSA
PSFLDOHA~tkeNU ; LIPttLS, SPAbhlPG; NLbNCoflb; MAuCbE AIn&RlCAhal KICPCPfjFtL
DOLOPKIE6l; UNCQRHqYNL11LJ15 SALhC TOIIAS CUPhUbIlY $INUCTWE'1 tFILLAI04S5



REF60OUCTION) svkI0E AL3 EhTfio1hmtGL~j tZ6KATIONS CISEASESS
16Ek-C; 6CL&Ek'C5;

458 RCChiSTEF 6bA4 AhL tLtClhlL CLsYLNIILlq
NuSMLL S1AlloitN 3IL(A UkhNONA1L.K;
£IS77) !. StCIIuhiS IjIAGfVJ
ILEC1IXC FGbkb GktkhmING, S1AIlLhS; lhExPIAL; PLL'#ILS; DISkILDIIOE ASLDNDAkCii
IFFLjkNS; thk1NAINhETS, P.16FA1ACINJ DISkAStS, HAThEMATICAL MODbLS& bihIliOS1
FISH; CtLiufrILRAI GANI.*RU5J ALLSA PSktLLhAkkNC*USJ OSI'LIkjS; Nt.01OPIS; AONObt
AMEIPCANS; V.l i..F1 US DOLIuPUELlI ilCtt.~CI.St SALRC 1RUTTA) SpAb14iN6i
Stirt1IAL; ]LAIC LIAl.
RGE-EJ-fil GCLLk5 fZ;

457 ROOP 6. KkIlh;
141*1 A~D4C1ILh allfihi LAKE& QhTAksji It, SPRKING AD SURFACE hATEk TRANS5PARENCY
ASSOsCIA~tLi bllm Ii I 1OLKAL eAlki

Til'FEWAEA; AUP~kC11La AkD CLhvkCIAUNj SlthA1lFICA~I~hl PESOLINNION,;

THE PAI1~xii LF hgAl CON1Uh1 ChAftL TIhiC,6m0LI LAKE ONIARIG DURING Ink PikIOD It,
6h1Cl STAATH ICAIXON DEbgtts (MAIL 1MNAt4h .eUht) Ih 196o' StoGGISTS 714AT
ACVECTICN' Ca wAkt. bAtKin Fk~j. SHLFkt AktA IS Ah 114fQ67ANI FAC70kIN THEt FItIMAIIUtt
CF 17 i IhIk(A%.Llh ts UNk HEbhRL Slut (F 11k ImERPNAL bAg. PREVIOUS PAPERS L10 IKE
T1Eke~.L bk M AVt DLSCRISEO lIht isIEf, CLbkELAIICN OF U061011%~ WITH lEllPkRAluki Al
lti LAiKi SljkdACl INs i kft(iuh (jF 119t 49 DLLS C IStlIMLkht §ASbD Ob VISU.AL
REPCMTS. K.ELLkLPS rA* CRGS~iihi. OF 1141S IS.1hEILP . * 967 bilK A lUwED
IlsAh.15SilhktR In thipht111' CtsNI-1kP IlL CE'bakLAIIOh QubAI1ATIVELV AND ALbE'
VRIAL lf &LIAIL ThE ASS6CIA1li VAkAE1V.-Zt 14LlkIlCsAL ILA ~kAltott GRADi~t.155

456 kCL'C'tS, 6o, Kkuiis;
LAKE. )NlkklL LAlt etfCkl - 1#6
(19t31 L LuF lLkLt'h, (vtAl LAKkb Ih'SII1L1E FiELIMINARV Rt)&.81 his. 1&* 2920)
TEEtW0ALL ICLI LU1i14NTS; P-ItCkLLL.'v oIlhi io6VES; RAL1IAILI6N L04DUCIVi1%;
PH; DISSELveLD (.XYGEts
CAN-LI-CLl-Pkl(.; I-CiJsLkL.

459 ROO(.-rPSp 6. iKtilh;
IM.E likP.AL 6A& IN. LAKE ONTAkis, SFI4It. 2'.9b*Id. kNT&IN i9tb-bbI
114te) L LF f'i (,NtAI LA~tS 9tLS D1vilLNk rIiC SIM4 CLisi G~kAl LAKES RE$#' F309-174;

IGk-C%-Ieet; IaC~t a
list 7EMP~kAIlUNE AL bA1lt hASS UP LAKE OKlARIO wtkk SIs-iED DUPING Ihk SPRING
Ar.V 61111.k fkkILLS siMEt WAIEIS Ait fiESksi Al TEMtERALI'iS bOTri AbGVi Ahls btLUb
Ti-k 10PENAltLt LP rAXLISLOP DLh$!YY. list Zut.E bsstbL Ihk SURFACE OAS JUSI Al IKE
TEMPSNATURE El PNAXIPIUM DENSITI' (THt. INEPPIAL SM4) SEPARATING THESEk WATERS
OfbLIPlRtL P.&fikkU hL&.IZUFKlAL t..ADdlthlS ItN lEMPERAlURit lU&BIDITY AND COLLUR.
T11 MCVf~ihI Psi hIM lhkkhs&L SAk IS DOC4.ftNltD P0k hIN S~kING CCNDIION# AND
CLkRi.N7 PLASLhsErkhlS 7AsKth INs ]ME DAN ARE Si,6Wh;

460 RCL6ESp (v. K~LI1F';
bAiti' P.CI10t' AhI ~tPRAIL.Pi LF faktA1 LA~stS bAlW0~
4197t) FCSEhmbtkfatmp EAVIl No Lit Ah'sULIS kQSjBWSOI EDITORS& WORKSHOP ON
EKIRDKPEN14L MAPiNG 0s itit GREAI LAitSp 14CP P163-i64,B
CLi'PE%TSi htrpi9'kAlkifti;
1JC-kA?; GCt~ijtt;

461 NCDEEi'SP Go Kkllt.; SAlI, s' KoPIG bLN O1;O

lkfPkalLRi; Alk-3i& RlklbG9 HESL1PSN1Cb, LARt5) S1RAIJF1CAIILNB 11iERhAL &AR;
2!14; 6CCLit;
l1s1 OVf1piht; rF i11L SPklt-(, IliAKAL 9Ak ItN LAKE Ot.1ARILs hAS SEEN EXAPINEID IN
RiLATI~iN IL IME hi~l Crsn~ktT UP Tiht LAKE AKLi tEAl FLiSA 1140UGI tE LANE SuRfACE.



i*dIDENC( 1$ PtESIL SUPPEL111kG THE CONItilL#' lTHAI THE PIftARY CCkIKtCL OF
THERMAL BAR P.UVbF4N1 LIES bilh SUeiFACL NtAIING AND THE INIIIAL HEAT CONIEN&I (OF
THE OCCLDI SLCILNj UF lNt LAKE Mi1. kNICli THE TOF4MAL BAR~ M&VkSo DATA EN I APILL
HEAT CONILN1D £14 THiE DATE ui D1SAFPEARANCt CF THE TH4ERM.AL BAit IN LAKE OhIARlO
IN, THE YEIARS FRC? 19tt 10 1969 IkLLLIbI% HAVE SEik ANALYZED. COR~iLAIO 611STS
SEINtiN hkAT CEN10.1 IN THE Lite SSCIILN 6h 1 APRSL AND ImE DATE CP
DISAFREARAhCj GF Ihi ILjk.A BAR. lint SCATMI IN INSE DAlA SL666SIS INlA)look DATE
FIGHI bi PREDIC1lu IL; wITIiN '. DAYS. 1*15 CORRELATIOJN EXISTS bECA(LS ImR IEI NAD
BEEN LAR&EO VAN1AII3KS IN NEAT CDiNh IhAN CUMUjLATIVE NELAT FLUl. Toil NEAl
CONIENI 0 1hIi DEEF FAR? 09o 104 LAKE Lt. I AtkIL (kkLAILbs TO HEAT CONT0NT Of THEk
LAKE hmth SIIOaTIFICAI&U% 4LSI STARS)S VAEtC bY A FACTOR C-F 2. Ift AVERAGE NEAT
FLUX INSOU1ah 1041 LAKE SUk1ACL U;Vt IPE NCfjk1N$ GF APRIL AND PAY IN 101551 YEARtS
VARIED 51 ONLY 1b5. INLjh ImE MLAN. IN A 01 CL$S1ON OF bi*AT CCNSTITUliS INS
S*4bINNINC (iF 1t SP&ING lhtiMAL SAk, IhG RiEIME$ Alt IDENTIFIED, 1011 FIRST .15
ASSOCIATED 611h 1041 FROGRtSS LF 11hkLMECL1NL DE~fLOFhkN1IN 141 kOL LAKE AN&c
ITS DCYPtNT IS CrDNIkNLLfL Pt.I#Ast&LV bY SuI'FACE NWAA6w AiD INITIAL LAKE
TEPPERA1Lkt IN THE1 DEEF lAkI 01 hIm LAKE. 11 SECOCDTP 111F IHER1%AL BAR AkuSES
DUE TO FL&#* 09 Wkiki .RkBAlt. ThAN 4 DtfageLS C ItdL A LAKE AT JIMPLRA1I.oES LISS,
THAN 4 0hkiLS C)

462 RODIN* EP Ih Vol
*E14AVICO 0-N kLkCLSLkWAh~k fLi;LLU1AhIS IN ALIDUS ENVIR~kNENIS)
(2969) J. WlE* PuLLDT~fih CGiNlkiA FEC~NA1ICN. VOL. 41. ND. lie PART 2.
PPR',75-R4011
PLLLLIICt; bAIlI.; EUTNOPHICAIIt.; A*N6.1C BACTERIA;
1001; GCC.Ltbl

463 POSESURCULM, Jo CiLUrLA3)
OSENiVATIL.NS LF Cibi. GRLAI LAIIS NLIGPbCgtSS
(29t) PI NA1L~iAL %t.l.uukCLS CULNCIL# 111i ANNLAL CONF&NiNkLE. PP43-46;
CCMP.IRCIAL PISM~kakS; FISh1N(,; F1Ioh SUCKIN1.G;
II-N&C-CliS 6L.; b6CO&.i; GCVb E.Ce..&4i GMOEDI

464 6(USkKMkp~ DA I1U R.;
AREAS CF hONLLMPL1ACt PKCBLLP. AkEA5 IN Ihi CilIAT LAKtS)
(197t) 9CSkhiINOLN, LJAWIL k. AhL ANU~kI k.bkk1LPj,# EIIts wORKSHOP LN.
ENVI$0NIrEN1AL F-A*FlNO (ie Ift kkNAl LAKLSP 14Cv P175-b-il.
HAPPINE; bAlEI. 6LALIlVj
IJC-kA7I 4CMIE; 6CJbtk; 1COCUL3, 46COLi; 4oCLJE; GCU0t6;

465 6OUSE. FPkOL6ICk lie;
G&WI~ LAKEIS AL~tibNAlAW FUIUIS AND It4ACI ON RLSLARCh;
£1.721 PAUjC 151 Fk6EPAL LGNF UNh Thk 66L41 LAKES# FP29f#-31Z;
RE SEAR0C,;
US-#CS-P197i; GCQ016;

466 RAUKA'INIAD NtaMAh A.1
DISPERSILb 09 bhLxE-AL SIALAA-vi1VibL :SEDIhEITS OY NiAhbHGRE PaCCESSES IN THE
GREA1 LAKES;
41973) IJC FIO4L F A WOV.SMLB' GN bAlkik LALIlY AND LAND USE ACTIVITIES#
PP231-Zie.
DISPERSAL; SEIhiIli LAITC~kAL loRFI 504011 PF'CCESSES1 KODEL SlUDlES;
IJC-hRiB; (bCLLM~
Ii LAKE (NIAkIL hLAkStIONI ZOhk 1S LSI.D AS AN EXAMPLE OF MQI MAPPING OF

N EAPSmCIE b~ulU. SfDlIhkhlS CL.ASIKED hilh bhONE khreSLON AhL SIONEA., DISCIIAR"b IAA
CAN PR~It~DE A GthLkALIZEL MOLDLL GF NkAtSHe~kE L1S~kPSIEah Uf Sk~LOFE4l IN 704t LANE
WNAOIG CAS,., hil LIMiwAL VOM~ Ia tAS16ARD IN. 10E tASTERN FLU*-FIFThS OF lIhE
BASIN A060 kkiTSAkO IN ThL viSTth (.AE-flf~e. ThIlS IS IN RESFNSE IC PREVAILING
WESIERLV NiNDS ANio INTERKAi11khl EASILNLY Slf1.1.5 ALSPECTIIWLl. THSE RESULT Ib A
CONCiNIPA1ILN OF StDilhth Al Ift IbC thLS Ok Tht LAKE bU1M SMALLER KID-COAST
DFELS175 bhERE L1l1GOAL 011191 IS IENUFTE BY CnANCGt$ IN SNOL;AiNE
CCNF1IGURATILN Colt bA11HYMETIY. SoLILN bOFFLY 15 tlkLY ITal k[SLLI (iF SHURE AND
OFFSNCRE INO$lON 0F GLACIAL bm191 tIPLSED ALLN6 Toil SOUTHi SINORE AND CENTRAL
NOAh', SNCktL.;



467 ALKAVINAP NkiKMAh A*;
NEARShiCR 5iIP-LkI SlAViV (OF IAS1EA LANE 0#410410P 04IENCS AbiJ PRELII&ARY

42'6 P~C. 1Th DA8 ~&~1 JAat. &&. 8317-324;
PlLfp,0LCG~j StD~fEN1;B SLU L111~kAL; kIkC51LN5 SEDIINIATIOF DI GTTO4 AND
StDRE
IMI~ GCCCEt.A;
$URFA;[ SDIPW~ SAh6ILES* ECIIC SC~hDLI Pk(jFILESP AND SCTTGaN OBSERVATIONS IV
IJIViRS ANO hltl UDRAlkk lkLIkdISsLN Aik bL1N6 USED IC 14AF 11H1 SEIKENIS AND
SC77UPN MCRPhLLJGY OF kAkShu6,k LAKE CNIAklij (bEFIh C-20M)o IN 196t ftAPPIN6 bAS
COMPLFTED INTH Ib4 ESTIRN ENC OF Ihi LANE FftfiP NIAGARA ON 1841 SOUTH SHmdiE TO
WH11SAI ON THE 14(619 $Ma)ki. bIX b110h 19OkS HIAVE bELti kECbGIZkD ANL DELMINlED8
21 6101CCK i3tv !I 4&ACAAL D4i-l 39&v, AND THE RECENT SEDIMNTS 3) 4RAVrIL AND
PFBFLI SAND ris '.) SAND 22tp 5) SiLl-SAND 10;.# AND 6) SILT-(LAV 7.9 RECENT
SkIIEN7! OCClkl 1) ON 114E SIJUIH NhljkL F16(9 hIA(AkA lii JO8RDAN# 21 ON Tilt iv&ST
SHEL.RE C.'PSIlt 191 SURL114ICP. SAN, AhC 3) Lb t~ N(JRTh Stiki GPPOSITE
NET0CPCLTIW lLs&Lh1C. THE D~.SIIS1l AT ILLNh AND kIACIAAA kESULI I8ROP LOCAL
ERCS1LN 0~ SHLRE bLul-li; wkS~wAk04-IhC~lhG LLoiGMHCR CUIRRENTS SljPPL% 111 59DlIRENI
ACCkphLLAlING CJFFS*IIJR 16014 Tht BUS.L1NNLT' bAk;

468 P.UVIE6 RALDI. Re; ACRES CONSU~LTING bkkCES LIPLITED;
LAKE iiif-hrsc-ioA NitkiR ACE bci8 s~tov;
19741 1.1(9 PF59;

ICE CONTROCL; ICE CON ILA; ICE CfjvEN, ,,ISTDY;
IJC-h8C-SI,7.s GCCbi4(e~3 GCCLE5Ad.T3;
T1-IS eoEt~ix7 9R~ktS A, ikl1AILLD LXAV1NAT1LK Lk~ THE CURRENT STATE Ef KN60wLEOCII OF
7I-E ICE DISSIrAllut. O40CESS IN LAKE kEIL AbC' Itt VLIS$1bLE 8EL t.IPS ON 11415
DISSIFAIlih FRC.CLSS;

469 RYDER, tICt1,I A.i
TmiE NArTL,.a..A L- ibL6SISTkr LATtbKLT Ch. ThE*GREAT LAKES;
(297c) iL5t 6Eks LAViD k. ANQ AfNLt% RLbkRTSLt., EDITORS# NURKSIIC1 ON1
FhvP'N1PErTAL hAPPIN6h OF 7ht GRAW LANES# 1.JCp P1lb;

SLt-TRsi ECOSY7 G.0STM; GICNCk LD;

ST 5 LAhlLt.h.E - kASTENK ONTAAI&. CCA.iSS1LN;
CASTAL ItS~LtCES. GLOLOGY)I..aCIVS
(1977) ST LAphiENE - kASTkKNh CNNIftL COAIsSiLLN 1ECHN1CAL RELRIk SMRIS to 64PI
GCVELLPPwrIT ILANSIGRAHY MSLS, P.AIL LMLNT O CCJAST AL ZONE; DUShES ERAI

472 ST lsLkE - EASTERN. ONTARIL CUPMISSlLhi
CCASIAL REbQLNCE. SiLALS. AN 6d4PkCIIVL bI;NTFACIGA(14
(1197 ST LAhReLNCE - LAS~kNN OhlAkIL LLPP.iSSICN ItC14NICAL RElPIGT SERIES IsD ilP,

SEVL;kh PIYLAhhp L~Ac5L&LkCSj GLONLbMtIJ CASTA LADhk L EEATN N73; kiCA71hA

SLE-19303 G6LDL7; CLL 4 fh ~ 5

472 ST LAVREtmCi - EAbIEkt. ONTAkIL CuII4SSILLN
COASTAL FkbLsLRC15. SCILSs !I0;mkl&TAl1Is. SUPPLEMENT F1C JYLGSO C()NTI
(11971) ST LAkkkhCE - EASTER ONIAkiIC LLont.15SIGN TECNNICAL REPOT SERIES 35.1I
PA 7 APS



30tL; P#4V5iCAa C"AhACIFERJSiCS) LAND Libi G*DM0*PHVCLOOYIV V&GEIATILNI kil

474 Si LA6&fkCk - EASTERN ONI[Altl (UN t~ILhl
LfiWA~L AESL.L*LtS. 501I.S. 1IkkftPpkkAi1VE S6PFLFI~ENT F0k GSWEGL CGIUhTiB
(1le77i ST I.AbItcl - lAslikh GKIAkiC Ec"A9llS1clo TECHNICAL SERIES sCs IlIii 5
MAPS;
SUIL; NY; OSbLkfat COUKTY; 6tOPl~kP"LLUGVi LAND UJSE; VIE£.AT1Cshl hAPSi PHYSICAL

SLl-1k3-C; (66Dtaj GCODEbD$;

475 Sl LAwbth~k - EASIER% OhTARiOs COMNSSSILN;
COASTAL fU5SLIkCtS* bG1LS* Ih)IkPkk1Al~l SSJPLEhNT FODR Sit LAURENCE CC.UNTYJ
11977) ST LkAkkhCE - EASTERN hlNAkU LLf1SL.TkChNICAL kiPloftl SERIES SAP

$CIL; GEU?.L1&PhLLtArTi hAPS; LAND 6$tgj Vtfi1AI1Ohl P14YSICAL CItApAC7EkIS11CS5 hiS
S7 L.ibihN CLLN1'?J

SLE-1RUA (CLLlj

475 ST I.AkAEt4CL - EASTERN ONTARIO C(ONrISSILN;
tkVALtsA11I.h LP ShiLk.E STljCTL~kk5 AND ShiLkk ik6.DIBlLIV $1. LAhU'khCE kIVkk N&% iraRK
STAM;
(19775 ST I.AhtENCk - EASTfik O&TANIC CLAPKISSWNDo 165
ECASIAL Zi.)iL; ERcLSIONj STlCTljNES; lilSlrj&if, hAh; IhSACI; hilfEijlCRU i
SLE-SI, GCQrk7;

477 ST LAWRECE~ - LAS1&kh ONTANLL CUMP!ONb;
RIPL-F1 LK LCflSTAL Ais6URCE$;
(19771 ST L~pP~ovCL - LAS1ERl% LPIAS.iJ C6AKPISSIENP S213
C09IlAL Zwhtr ; LAhb! LsSt; fit5UUKLLS; IiS! ij OLOt'1S kLCREAlUN~tI, ktNCHC~s WAER
UPLYL; L.Alk Ltktl.5
SLS.-Ill LCL.0 G.Aj1,LS4; G.L.DEL..S

478 ST LAb&IH~.c - IASlkt, LINAgIlE &LiAPIS.NI~h
e'EPLCF EN 6LASIAL Rk OI,,gCtS LALC61Ituk NltlrARV;
(1077) $1 LA*RkkCL - tASII:11% UNlA#,lu CLhI .lbILhv 26PS
CLASTAL 101st; ki5LK.(ES; AAhA~ttIN15 LAND 405(9 REC&EATICNI ECONOMICS$
SLE-61-S; GL#.bLL7; 6CL60Ut34i 6CLDOLLd

470 ST LAWRENCE - EASTERN ONTARIO C@NNISSION:
57QILL kELAlED IL DLukl~Ali.N ALIIVI11ES kL9 NAh1EAT1Ot% SsEASWa EXTENSICN
ALUSO ThE $1. I.AbiENCL Nltkk LULlUitAL RE UURCESI
41(o7t) ST Lhh~i - LASI&1sN LKlAkIL CLNP.SSIGNs 26F;
AtCRiAllCN; hl~l0ci; MANI LAND USt; IPPAC11 LAKE LikELS;
SLE-Sk; GCUV.je;

480 S7 LAWPFr.(k SLAAl Lok L6S.NEK1 LUN-kINTIGiNI
GLES$TJC-S AhL AkSktk Cit. itiE Sl L.AmNEktc SkAoA!)
419e() US 6LUN L.QNfigSS 2hU SkSSILho CLFIlTTLE PRINT, 151;
NAvIGAII0ON; ikLIhkgW1Nhaj LCUiNUitCS LLL1SLAIONS; i)PULATION ESTIINATt;
REP-L-US-ko-2-C i a 9CDbE7;

431 S#LbALo., 5TiVh L.1
ENVJONPETALAiPf.1h9 uf 11s9 6pX&AT LAftlA FLk P.UJAICIPAL INIAX&S AND OISCMARAESI

(197bl POSchNOltimkN CAVID R. ANsU ANDoeb ACaERlSrhv LOZTfiSs w~kKShGF ONt
FNS.IOLN1,LNTAL haioh9 ul, THE 6&LAT LAN.ES, 14P V29-32s
Mg~fJll ; wAIk St0ii;

IJC-$A?; #LOL6&;

432 $SALitLL. AL460T;
RCILF Tht GkEIT LANES FIS~til CLhf'.SSIuoh;

11972) Phut. 151 FELkNAL CLIII Chi 15'. 609AI LAAES. VIP58-SI3S
kESIDSCI.; roltbl LA~kL$ FllhikV CLN.$SSl04



483 SALrCtID JAMJ k.J FRISKIN, aALLIAl, fi.
AN GLJtCIIi &hALVSIS SCihi.q FL.k SURFACE P iLSSURL IN THE LAKE ONTARIO BASIN;
(39733 P*LC 161H CLDP "LkAI LAP.LS kiEs, Pbbb-.#601
II(LI P-A1idMAIh.AL KDkLS; f4IkC41BjLLuY;
IC-Y-Clb-1',1si GCCOLIJ
AN. CgJtC1IVt ANALYSIS PaRQGaA BASED Ght l1* SUCCESSIVE APPICCXINATZC% TECHkIQUE
HALS BEEN DESIGetbi SPECIFI3CALLY PCJB 10E SUkPACL P~iLSSUI'E FjiLD IN Itli LAP.:
ON10I.I L&SIN. 1191S SilhirLk kCuhNLiCAL PICuGRAF, NEeUM&S, ONLY A SiNGLf SYNPTIL
SET 0OE SU&FALI F&ESSLE GAIiA PLIC TeL ENT1IRE CCPPUI1LTZDN* IhCLUDING IeeE
INITIALIZATaD. Ut Ii AkakAY. 11 CLjbi'ILS A CHAkACTERISTIC LiNGTH AT tAth &RID
PC~rI NI Ph i ALIFIES THE SCALE 6F THE CUkICTIDN AND SPOCIHZNG RCUTINES T&, l&IT
THE LLCAL SIAIIL. StPARAI1Lt.. liSIS OA~t bth PERFOR.iED &V $INULATING THE LAKE
HIGH FATUR 01114 At. APALYIIC FuhCIICh FICUP. NPICH KKCK DATA ARE DERIVED AT
PRESSU0k-MES.hIN6 STATiGN$ ACIIV gUNKIN(i IFYGLI

484 SAM01krD, aPULbLAS Doi;
DISTIILt LP ;uLtO SCAh1Eb1N6 LAYCRS CALSL. 5Y EUPeaAUSI1C.S AND THEIR
fELA71Ct.SHlF IL CHLUkLPaYLL A CONLENIRAl1uNS IN. iui GtULF UP Ste LAbRbhCE
(SIUARY;
1197b) J3 FISpokkIt~o E5 6L0BAKL. CANADA, 431, F661-b67i
ZOC.ILA"KT.NJ CHLLku.ahlLL-A3 D1IMASS; UISlkI6U7TIGri
CAt.-FPS-FakB-Z3* -- li GCCLDk?;
A 3-NR SILDY IN. TIML 61L Iii U51 LAbfitt-Ct tSlLAL1 kIN~v A 1ZC-KnZ SLUNDERt HAS
SHMa.N TOE EXISUNtCiLFU A LLkiCG PaJPLLA~is~ OF EtjPHAUSIlDS CONSISTZNG OF THE
SLiCIFS IhVLANLL55A NASCHI.p 1. IhNNP , AND VEGANYTIPhAhES NORVLGICA. TH41
SCIUNC SCAITf&I1%G Pt.U.kQ 6Y ThL.Ni AlIrALS VPFItui IN IPIENSAITl AS THE DENITY
AIl-U EILPASS PER CUbIC lItiKa Ut Tt ANIMALS. CLLLRUPHVLL A CChCkI*ATlc.NS
MLASU.LC halrllh 5 P IF ThE SLRPACt At let SL TIPt AS THiE SCJfND SCAFTERIN6
LAYIRS SliiwtL A SlbhlFICANtl LUk3kLATI~ ts *tLK Thi NUaNBBmtS DE EUPMAUSLicob Pik
CUBIC Pi.IERA i-hL km C~EINTA14LN u., CaILULrahVLL A PER CL61IC ftTE9I;

485 SAPLISP PatA14 boo .1.3 SHIUDp CiHAkLLS k.;
CL-LCI'JALS AN6 PA~kIL11 h1l.%KI~C VAULSqt CiuhPEIhjAING CUR frjiREbtARS 1733-li6vl
(19t4) LS EII Ui IhIEKILIP NATIUNL PA~kb akfiICE5;
HISTIGRY; SIRLCTURES, AN; UN;
bWItER;

436 SAUNDFP 6ku 6tG lbov JR.;
SLIfA&Y CF ATLJIIC khNGV CO AISILf\SSU &RIEC' RESEARCh ANC PALGRAMS5
(197alk)E &I( ST tbkUEAL CLhF Lb leEL fakLST LANES, P~l-21#5i
US; AT~trIC Ln'tk(.Y CGOtWI$SI~h; kiCStAkCCI; Pfi6CAh55
LS-PC5 pIrvU, GCLa.to;

487 SAUN~akS, Ut~a.(k %.p JR.;
S6MPAPFY Or Ihk EklIA RESLA1C At.L LkbkLLPhih1 PIOGRAAS IN, Tht GICAT LANES
(19751 Pi~o eh FELLIAL Crhf i.t. 11-+ fiAT LAKES# PP4943-49b;
ERDA; US; UL~LLPP-kt. PLANNING.; RESLAOCh; FRLGRAM5; ENEkGY;
LS-FCSP1.i7:.; FeCLDLA; &COuk2; GCLU#Ea; IICUDk4; GCCDL5; 6C(UDit;

486 SAVILLEj, THLkNUOaKE;
C~sSTAI. fNGIEELkk. PSLAICa' PRLGkAP, - ClEAT LAKES APPLICA7I~NS;
11972) F$.aC 151 FiLUEkAL L~aJr Coh it-t 60AIa LAKES# PPI14-la1';
CCASIAL ZLN14 Rl~kAkC.hJ U$; ktosuLATLlY AGENCYl 6hf6LNEER1NO U54-F197fal
GCGDEZCZI 6CLca

480 SCHENK, JOIN Le; ShERCI&, DALE Aej
THE EFFECT Cip kiS1DLt.IAL AhL CUIPENkCIAL-ItlDL.STkIAL LAND USE ON WATER QUALITY;

I [N$ IJC M&NAGEP.EhT PRC.GtAP.S, AtSEARCh AND'EFECTS Gt P4ES0NT LANtD USE
ACIIIIIIS L5L3
%AYEP (GLAL~lT; LkbAh RUkCPI; DL~itSTIC SL*AGE; UM; CIhCINIATIi SEWERS;
IJC-LWbVCL. I) GCaEP0l 4GLULEZE; 6CLC.L3; GLCLE603; GCCjD'.D. 6CODE5; 6GDio;

-- -----



490 SCHEFf. EkICI
AN. ESII14ATI4. liP 1141 WU.IJIL~q 1APA01 Ck IhL ST. LAWRMAL SEAWAY ON THE
HIN.1EPLANVCS LCLNUTYJ
(1970) PKu., i1IH CLNP 0 tA1 LAKLI RES* biNtkNATIONAL A$$SEC. FOR GREAT LAKES
AkSFARC9Dv t&lo6btb
fCNLPICS; S1. LAW&L#.Ck SEAkA~j
I! t ; 1C.-C1- S74j-l5I 6LUi&k II GCUdL2§ "600s;t3 SCDUE 4o; GCODibi GCCDc6; 6C0017;
ECONLINISIS AotE IN. A~iktihET ihAl ieiL CPihlNG OF THE1 Si. LARENCE SEAWAY FOR
CLFNPE.CIAL hA%16A1101. HAS S1NkFi~kL l~i AkE1ZKIS EC&NOPYe IN TERKS OF TOTAL
POPLLATI#I Ahv EP4fLQYP-thNmTh 111 t(&&N HAS EXPERIENCED 6kL%1N SINCE 19f5b. THIS1
SIULCI A#.ALVZL lilt4 SLAUAVIS LUN'.k~aLAILN IL: THE RLG1(INAL ECCNOIC 6R(Abis
P&OLISSe Tuit A0V EoAts UbiEl It Ihi TLIDl ktLIES ON TOTAL EftPLO~l4ENI DATA# WITH A
VIEWi IL# ISU.LAlI% lACTEuhI kkbiLhSibLk F0i, FktDUCING ChAt..ES Iii TOTAL t14uLDVIhl.
THE ANALYSISI AKES AS A WbUkNINt.u 141C.htNSIS THAI AN INCREASE IN shl~-LOCALIZEDIO
rig EXPO*IT EP-PLOTt.ENI WILL INCkEAbi LECALa!Lf. t4PLujYMNT bY AN AMOLNI GRLATiR
114*1 ITHE INIIUAL INCOLASE. FIkSIp Uit hl;ST (LSSIFY INDUNlkIES AS LCCALIZED
li., Thlj.) SrRVIt.G lhL A,'ta L#NI,*e lh~kSllb&IlDh1 fik NGN-LLCALIZED0 AND lThN
SEPAKIF1 Iuhi.. ILIAL kP.YhI. IhIL LOCALIZED AND NJN-LC~LALIZED SLCTUjRS.
SIEONDLy, A LIhjAk fGkt.SS1Lb 11 Uu.,ht IN (ODkR TE tSTIhIE THL14 INCO14&-EhPLGVNhthI
PIUL71PLIE 1$ Di.L. 1141 ANV S1A6ATACN bhQ~tD THAITk 114 IRLUVP-IN-IhCO"E
HULTIFLkIto. LF lht SIX STAIEj) Ih 1HE (-kiA1 LAKES REGION CAE~kED BY THIS STUDV
RANGEC FET~tIN l.bLc Ar.L Z.L3b(.9 TIP kE.Vtlt EARhito.AT 114 LANE FORT$ FkL4
Ska.oAY Cas.GL, IS %uh-LLCALIZE(. INCLPL hhilLti GENERATES SECLNGARY ihCCht AND
EPLOYIrb1. AI'LVAN4* hi ..,CUtt MLLTIPLlLfkS IC 1TH15 PRIMAkY INCOhE YIELDS AN
ESJIhAIE uP NtARLY St',j PILLkuNh FCkL 107IOAL SEAmAY-CANtiO GEENRAIED IN(LOP. IN4
714i GkFA1 LAKES H4IhtkLAhio. 11411 IS AN AI'PNLXINA~iC.N (AF IhE PkINARY IkCC.Nt
EAhi.NP Al ITin aV,..S FLU. SgCu.NLARY ihLLPt (,toiliD l~IMFDFO1 bLT LNLY A PART LPF
THE TIlAL kC.LtLP-1 IhFACI LP THE SEAWAY. Iht SIZE (if 1141 PASIlAL IPPACT LENDS
SLPPCRI ILI lln 1141111 INAl ImE StAbAY "eAS 14A( AN IMPDR7ANT PCSITI.( iFFLCT k.~LgN
THE L CDN(MY OFP Tht (v~cA1 LAeK l niE61CN.i

491 SCuuUFL~kp kbLkl L.) LLI,# PaCeAEL I.;
kf'V1.dftEjshi.L PLAhteJNG IN Ti LmtA1 LANES - A 5iCLND. LOOK Al ITS ihuPLICATickS
fUi; FlSt-ki-l RLLLuki~t ILStAkL14I
(197C) itelk~ttlr CEN~tI'INCr Gte fkLAT LA~itS 6tkSEARC14, BUFFALO. lZPP;
FIP10tIl; ILSE4ARCR; Pk~jGkAtU,;
1 17; ,Cu~U., GLLLLi; G6LLLt3; CCuDL4; GLL60;b GC~e~ot6;
PLANP INC ACIAIl~itSt CLjNCfkb AND FLKClluhS. hAWE bEEN DL'VLLLPING AND CHANGING AT
A AAPIE RAIL lhCt IMEl SIAIL. ANL 1ILlCAIIiKLt CP iUttPRlgqhre11VL bATER RLS.RCES
PLANNINC IL FIS19 Ah~o wiLLL t kLStA&Ct AND P-ANAGEMLNT Utik FktSihTED AT 1*41 ih67
IAGLA 11E71IN(. Ihi NL1iI0kS lYtS ANL fktbh SlAluS (iF THE I%AjOk STuL1i4 AND
ACTIV.ITIES, IN. Thi (akAl LAKES Afith Aki LDES~lF1BD AtE.. T14ElE flhINE~S £141. IPPACIS
(NK fiSmk6% hiC~kLS kkSLARCh SUrhA litD. CCNCLUS1CONS AkL PPESENTED AS TO 1*1*
TYPES CF lNEUIS NttOkLD FkL FiSMtNY BILLUGISTS AND FISH kiStARCh AND tiAkAGEMENT
PR06RAPS IN ORDER TO RLPIAIN &ELEVAhT IL THE OVEAALL PLANN-INCr PROCESS;

492 SCHLFACINEkv ?.ARIh C.;
REFCKIEL .'AL4E..ACTI i. kkPLUEIEIS M.~. PLbkk kkACIORS ONe THE GREAT LANES1
(197!)fI EiC i:ND tifik4L CLNF UN ThE EIILAl LAKES. PP162-1?±5;
EPPLLiNlkI; t.AUIjJACiVI7%; tmLLLEAk FLhtE GENERAIILN; DISChAReGE FLOW; NUCLEAR
Pool$~ (ifEkA~INfL SlATIGKS;

493 SCIAbo DAVID jp;
INIkkKAL FleEt LSCILLAAiONS Ib LAKE OhIAkIL;
(1Q771 LIMiNLL6CY AWeL (CLAhOGbkPPY* VCL iZD NO. Es. PP. 700C-706.;
bATIYPEIAYI SIkAIItICAUL; TE00tkA1LkE GRADIENTS; WAVES;
692c.; Ccuti.t;
A NLPERICAL IkOCiD~kt 14 USiL T. CA.LCI.LATE SLNE OF Irik INTERNAL FREEi hODES OF
0 SCILLA71UN It. A 1.mC-LAltR tILOLL OF LANE Lt.TARiO, ASSLIEING A UNIFLRP i(6UIvA~khT
DEPIH. 194k PLOES FALL Ih7E lbi. LATEGsLg 6 *1. [ih SET kESfR.sLIlG tKELVf1N.1PE WAVES
AN[ lomt LluitE ktSkhLlf4%p PuIhCAeahIt WAVE.. Lg#SERVAIILIAL EVIDENCE FRCdI% LAP~t
CNIIA-IC AGEEIS LLALIlATItELY bill' THE ;'ROPkkIhiI 5F 11415 I*C TYPES OP NOMcS.5



494 SCPPSPh~FGANKJ
ON ht if[ASIBILI1I UFI P&LLCICAhG LANE Chl&BIO Wth~ LE~ktS1

4197!1 kT StAlk ASSIhoLy 04LIL 5t&kVSLL LLIbASLAThkL SUIt1s PROGRAP.0 DPF9i

LiAi~l Lt ELS; W.A1Lk Lt~kLb; FUK&CAS11h4; MOLLL STUDIES; ftAliENAlICAL MODELS;

THIS REFOckl &SCLSSES THE1 O&518&abILiTY AND FEASIBILITY OF A 1i TO 18 MONhTH
F064CAST UF LANE LQhIARIL #AALE LiLLS% 11 A$ SHOWN t6OW T14S TYPE CF FCDkiCAST1P6
15 NECESSARYr IK GklLk T... EtfIokGIVL. CLklhki IHE LAKE LEVEL WAkIAULAhSo A
FC&E1CbSTING t-LOtL 1S EIPLAIhLO Ah, RESU.LTS LF CALC~ULATIONS kS1k4j GEkAT LAKES
DATA Ail PRESENTED. 1hiSk CALCLLA1Lhb' IhUlCAll THiAT THIS PROCEDURE wILL obE.&.)

495 SCOTT. JOk 1-. itbLL kiLKa; f~kLOh. MARK' b.;
IRANSFL&T IN 1.42 DAROCLINIC COASlAL CLKKLtb hEAR It4k SOUTH4 SHURE I.E LAKE CKIAkIC
IN EARLY Sut-tLR;
619711 PR.JC.J41h LEW, 01% 6kiAl LAKES kiSLAAChe PP64O-bb3;
CU&wFtklSI TR'ANSPORT; WIND;
30.44; GCCDEILL3; CDDt
ACTLAL P,.*SkkkhkL~s LF TkbPLRI WIAS CLPAAt 1L COMPPUTEDi bAkL)CLINIC GEOS1&QPH1C
TRANSPCO7 s*Lu A 13 Nh LLbk( CkLS.-SECllLh NLFIAL IL 154k SC0P SHIORE OF LAKE
OrN1AR10o Thi 1RAhbFfIkl kAS PikELLINANlLY ALONG TsiL SHOFE IN lIii LCASTAL CUkktk7P
wmIlCI VEALmiED ITS MlAXIMUM9 LkELOPAE1 FR~h 4-b KM FROP~ SHUREs THE CUaRRENT INA$
SET IA IV A TYF1LIL SUh~iR Slje'I' Ab) P-AIK7A~hED BY AN EASTAkO (ALC-h6SHOft1I
COPmFLNENT OF 11,t wlhL bLT 114k AIIL.Lr-T if 1fAKSFPR1 wAS QUITE SENSITIVIE 7C, CHANGES
lbIN TH 1biD. AD4USlhbtK If, BARLCLIKAC tLI.* WAS &APID OtfULIR1H6 PERHAPS LESS THAN
TUC OAYS. I MlEAN. &ASisAIL lPAhS1'CfcT IN 1515 5I.Mhts~tib& SaOCLINIC (OASTAL
CL,.m&NI r'.ivtS AN' L.ktk LF MA~shlIUDE ..F.I mA1LR THlAN THE FLChA6E Of 1141

tIAGA A-S7. LAIkLE kt~. 1rskbt5CobL ktlukt- FLI. PUST LCC.Uf EIlohE lb Ik EE
Ibllk Llk NtAkIPLs~ LAkk CkKN1K. ThI.S Nk1L.ikt FLL% PlAY TAKE SEVERAL FORMSN AND IS
Fr8AbLY 6ArL.JRLFIC;

490 5CLTIP j(N 1.; LAbELS5LP0, bthI$ Re;
JLtV C(UFF LNS bLb Ttit S~iLlt- SPILAL I.E LAIL Lt.IARILJ
1i9fq3 Pk... 121se CLbt'. 66441T LARj.L ktS. 1 t7L5-72j&;
CUbbEKTS; %hILUPL AbC) CLkkkbl FLI..; CLWSAL ZLNL;

CI uCCt'E rfASUktMLbTS CF LUithi S1,tLo AhL. L10kCTILh &T FIVE ACNORkV SUCOYS kEAP
It-i SliLIt Sl-l.I. 0 LAP.L ObNhlK1L F%6.P Ii. IU 2C JLYL' jri6 hIAl FAIkFiAVEho Ne.
Sl'EAED Il-A TIAL IkANSP~.k1l IeN h 31, P LAVEKk AS hCRTlEAS1%AkO ALCNG ThE ShOAL.
MEhIbk AT & SIA11045 I AND 2 KP? FkiwP S14(Rk IhERt WAS A SbLTkt&&IWARD FLOWiN&
'COUNTlRC~k Ll1oe I~k MIA~IP.0J bhMAbSvmAkD "COASTAL JEt" WAS IOkPALL1 LOCATED
Al r1I 1-. Kl SliLot. oA4-L.LLlt-&L L1LI I 1-AbFu1 WAS CbLMUTE. FI&LP DAILY
1i6IAt !.LLt.(.1 Al .&6 0.AljiLN$. 1#N1&hhAL WIAVES AND WIN FLUCIUAlA1bS LID
NCI' PASIK J1lL bAeI.LIt.1L GLLSl.I..IlC t'LLim fL' THIS NAkS#-Ckt CASE* NAROCLIlSIC
Gt'T.k.PM,,L FLL0 ANL 1L.IAL l,.A.SiLkl 6tfL tj IUIML h~khkAST IN It~i SURfACk
LAYERS, BUT iht ANALYSIS IbUICAI.L TIIkkL WAS A SL~o% RETURN FLO.u OPPOSED TO
1hi~k. lHAhtLa I lbt)i hATLK WA: p 1o.kL0.Lm. SLu~oeuLSTwAkb. THE SAkU CLIC
GC5 CSILCIlC CL6llI.A1..t 11 A GCw;m fKEL,1CtL~ .Lt SUFACI CkeFREbTS Ib SuRFIER uWEN
11-i LAITE Akt l'Lj~p LAkL.kk IhAh ltL. SIhADY RETURN SARUILFIL~L FLOhl

49? StItiLL IRlk; ARMSTRONCo ighkt M.; ALtAAK~tRD CHERYL LaS
TECl-KICAL ktL..k Lb Dt.1kRP.IhAlCrh LF C6UAhTI1T ANC (i(AL1T'V OF GREAT LAKES U.S.
SI4CFLLIF.1 tLLi.L hAlkkAIL,
(397t) lice IrTEkNA1l~hAL REFERkh(.t GkLIJF Lh GREAT LAKES POLLUTION FROM LAND USE
ACTIVITIES* iffZPF;
ERLSIfik; bLL~lFS; *AWLS5 emiriC; STOhM SUPGt; LITTORAL; CURRENTS; LAKE L&VELS;1
PPCSPHORLS, lIkUCkt.; LALCIU9; MA(.h&SIWt; Sf.DIUP-5 IRONJ PAN(PAKESE1 ALUPINHoM;
*&OtCt.; BARILt.; CLFt; LEAL,; llstS. bANtADIUAJ CAASBjN;
ItC-LL4., GCLCL1 (&CU66,i; 4bCLuk3; 1CC(,Lk'; 6C&ILkb; GCDUE61

408 SEY~kIEC, PAlbICIA LoB
SAPPLIkbG 6ACLt4A4u IN LAKE (ohT~kIL, ANDO Imr TCKk~TL IAkb~gU
(1973) PC 1014 CWb (aktAT LAKLS kkSO P163-162;
SACTPIA; CLIPATIC FACICjkSJ sELS.L CLLf~wbS ABUNOAPOChl



1141 S0p .Eji Lj pel1k~jIguUrmIlC .AShS Abe, l.LLLl1U-IkD1CATlhG BACTERIA lN LAKE
ON1A&IE AND 1141 ILLI1L oqabMOLUt jjAS CAkkIILD G01 DURING J~ohE. JULY AND AL.GLSI
1.7i-7Z. 1li*LICAlL sA~kk SAtiPLLS oiRL C~oLLiCT(D FROM A I-FC07 DEPT14 AT 1-11OUlk
IN10-VALS 0kv. A 2d-AOW FlkiOL. 114k LbieC11~iS EoF T11 S1TUDY bERL 10 ilESIIbIDA6
*ACILFIA CYCLES AND Gt1LRtlhi If lo4tliL IS ANY CObLATION 617biEh THE PRSENCE
OF OUMhI ALL-A1IC GkiKEA ANC 1141 NUAbtftS LF CLLIF6LAPS IN JiCLLUIEO WATER.
le'CNTUI~ HAlibL~k wAS FOUND 1It.4AVE A SIGKIFICAhILY 141GIIER CCLhT OF COLIFIJRASO
FFCAL CLLIFLkMd ANDO FECAL. S1PLPICCCI TimAN LAKE (INARIO. ALSC IkE GEhi:RIC
DISTRIBUTION OiF htlkRGl*OPlIC 6mILIRIA IN 11HE 2 bODIES OF WlEN DIFFERED
CCNSICFRAoLY. ALlkklLbACIkk* bNICh MADE 16P APF~rjX1MA~iLY 112 OF Thi ICIAL
VACIE*,IAL PFoPULAILIEh bAS lamE PkEDL01hAhl (.ENLS IN THE hARbCUk. AERSOIL#%AS,
PSEU.DOPONASP tLAVBLACTLRIUN AND AC4kLMLbACIhk SPECIES WERE ALS~o PREVALENTo
ALTHLjGt 10o A MAUC* LLSSig D14R~te SLPi A(INE1CIACEkk e.Ew EVIDENT IN LAKE
OKTA61O. blil 114Ik NDkD 10 bk A MORE EVEN OLST&BuUTlON OF NMjIERS Ok 1TH1
FAMILY ENlER~bAClkI~iACtAt AND UPI 1141 GLNkS'A FLAVLbACIERW'., PSFUDCAONAS,
ACNPCMLbACTL. AND AkARjftLhLS. ThE kL$OLIS ShLwtO IhAl ON CLEAR* SUNNY DAYS THE
SACTUJAL CLUN7.S PkUP 60h1I 11HE IARbloUR ANiD LAKE ONihAkIO BEGAN TI. CCtASE AT
12(C AND AEAC.14EU A LL,* P~oIhi Al 1500-. IM-S LFFICi hAS NOT1 NC71CED IF ihERL sAS A
HEAVY CLOUD C~jbEF. OR IF Thk Alk POLL61,hON CLtjNT h-AS H4161. 57IISTICAL ANALVS&S
REVFALEL IhAl 1141 COU~NTS f-kOt. SAMfOES CGLLECiL& Al 1500' ON A NORMAL SUlNNY DAY
WE141 SIGt.IPILANIL. bliFkkENT Fkwi CCOIlS 1A~kN- AT ANY OClhkR HGUR;

400 ShAFMA, PAJE60KA K.; PREENANP kIClHAI.D I
SUR~eET Ci FiSh IAPIhGEMI~ Al P~o.E FLANIS IN Ii UNITED STA~iS. VOLUME It IhE
GREAT LAKE$;
(2977) ANGON.1. NA7l1aNAL LoLjkAILCRV. Pt. Lib
FISHI PA1Ek; %&ILK W~ANES; 1P.1,; AwtAliC bYSTiP.S; IMPINGEhNT; NUCLEAR PUwER
GthIIA1INC SIAlkeibSJ ELECIkiC. P~mli' 6thEkAhG S1AIlONSj C14&ISTkYj SILLOGY;
Pt.ISIOGFAPlI; CeRkkNIS; 7LAPERAlUbki

AN~iS-~e~.IGCL'kZ; 6CLLta; GLL,i) bULiLei
IINUUbEPFl LP FIS. AT CLLhL-wAIE m JNIARES "AS SEEN SURVLEE Abi. DATA Aitt
PFLSWElD. Li S(j k P~E LAN1, *1.0 I1.lANL DESIGN ANCJ LFEkRIIIUN AkE
Prt&EJLEV. .'.ujtTS IN lIN~ vZLul~ St:PAk~It IhPI~Lhk~t.NT DA1v. FOR INDIL~LUAL
PLANTS~ ImI AtLJLAk ANL l41STOGIkAt. WkPl*S.. 1NFuIFhA1Aim vAS AvAILAbLk FAUOM
I FEFWI SU~kCES SUCH AS 114k I1I~lsLS T14EP-SkL t ESs P&jOIlC DiUCUMgthTS# kE(PULAIONKY

AtEhCIESs AkL OluitiS. lDSv 1141 Aihli Ot ikAIL IN 114i 6EPLRlS VARItS GRAWLY
FkULP PLLAI I LAI. 1Ia1UGRAI% PkEPAkA1IUK lhdOLbLL AN Eklk&PLLAIAGN PkDCLDJRE
114*1 14* 1hALEC.IAC1LS. THE ktADLR IS CAUIIL.tC IN. Tlik USE OF INFORK4710ON
PRES'I171) IN IH*b VubML IL, DLIERMINE INTAKE-DESIGN ACCEtTAbILIIT OR INTENSITY
OF IPFACIS UN iCLSVShEPIS. NU i.(jhLLUSIlNoS AltE fRkSENIE, Hk&EiN; DATA COHF*&ISL'Ns
APF PkDE IN %LLt.k IVl.;

600 SIE~ktte' liLftil 1;
AN' INVESTlt*1a&jN 01' mLte VtIlCAL DI51 WullL OF 114E hElObkNhChS CF LlILk SOWDS

11974m) PI~t mhEEN blLLOOICAL FIELL STAI~Lhr bI.LLET1h, (ll-b&;
ZOpCFL*NPTLN; CIILSIACLA; OISlRlBtLI10h; SENt1LS; SAhPLE COiLLECTICN; MEkThODS;
EQLIP-iK T;
NY-kiLS-B1#7*-1; GCODk2C3i

501 ShILoPl, MICHAEL I-# KUNTZ# amthNE1I bh.
GREAT LA9ES 8kLCIPl1AII.. Chkt.15IRVI FAkI 1. LAKE ONTAklO BASIN;
41973) FRLC 167H (LUli GfiiAl LA~tS AkS, 9'!b-6(a
COhEPICAL 6UPLa'SIlhr; PkECIPIlA1ILh; CI9EhILAL LGuAvlhGj 1(A V WEALS;I 111CGkh
NhIIt 7N L6.hDIN61 tn HPPIQLS SL6UP; t.AL6LAD hADNLSIIA LEAD; PLIASSlUP ;
CHLLPICI; StJLPHAlk; 111.0; LrakPil; CII.0; iRON;
IGR-Clb-l,7ji; LAt.-CCIN-CR-6; b*LCOi .
I1* CmEPICAL LbMkCSIIIh Lf OFULK iUECIFlAhII i 114TH LAKE OklAkIL BASIN h4AS
SIEN STUDitL 76 LtlikMINLb ITS PLIEWIA. COjbTNIIUILCh 10 114 CmERILAL bUiDGkTS bF
THE LAKE1 ANE IL Pkijvi~k BASIC BACAGRCIAC DATA AS A BASELINE FOR LOHEP
CuMFAtISCNS. last ki5LLIS 8'Rot 7 SAhPL1I.G STATION! DURIN1G THE 2-YR PikIOD 9t7
ARE PRESINlkie 114i RkSWL1S SL'fcSI Tui1 bULK PPEC1PITAT1DS PAT BE A SIGNIFICANT
SCLj0CF LF IkOC,&N AND PmLSPhOkwS 1L Int LAKkp WITH 114k NITItOGEN INPUT7 ESTIM1ATED
ATli1-14% titI hE lO.AL FkRON U0hg. SLUbIES ANL 114k P1HOSPkDRLS INPUT FRON% IL1



141. 1"t OULK IflkCIPI]AILLN LUjADIN~b Uk 1*41 NAJUR IONS 50DILM& PGlASiho~
CALCILPP f40,klSLPv CnLLklui ANCP SULLnAlL.I 119iE LAKE bkliE I UND I0 BE. LkSa I04A#4
3X OF LSTIMAlELD KiAbAkA 01Wi LOALiN£b 0I 1141 SAhL PA4AhflliRS. COh*AkI4ONS 01.
LAKE SUR.FACE LL&i.DftGS LF HEAY MtIALS BY 64,LK MICIFIlATI#. 114 THE LAKE ONTARIO
BASIN. huHm WiI~LD NLAG.AKA *klkik 4LADUIGS HAVE. SHOWN THAI SULK *FRECIPLITIL4
RAY BE A Si*.1F1Ci.lT SD.ACt LO LtAD AND ZINC IC ThE LAKE. 6OLK PRECIPITA110N
LCADINGS btki FOLND 10 bE IkmO 1 362ab ANDj FROMN 5d TO &!% OF THE ESTIMATED

NIAGAhA RIVER LLADIrNS i*UN LEAD AND ZINC# kj.SFECTIVELV;

502 SJIlk*.Sp IMELUUPC e.;
ANALYSIS AND SIVILAlIION E-F SWAIAL tAklAlIONS OF PPYSICAL AND BIOiCHEMICAL
PROCESSES IN LAKE CihIARIU;
(197t) JLUkNAL Lf GkLAI LAKkS RESLARCHP VOL. 2v ND. Zs PP. 215-233;
ANALYSISI PKA1hitEATICAL IO~LSJ bluCi'EIF1CAL &khVJPLKAWN; hJOEtL STUC~tS AQUATIC
SYSI [Ms ;
GCODE5; 5393j
NUhERICAL TtCHNIOLLS ARL EhFLOYLU IC INVESTIG41t EMECTS LiF LARGE-SCALE UAlifi.
TRANSPOklS, VelILCAL MXNG)&r.L ~CMANj51q5, AN&. SiAlIAL VA IATIONS IN LNLIRUNPkklAL
C(ThDlTZLNS IN e(ELATafi.. lb OiL00PEI'CAL VUhLCSSES IA A LARGE LAKE* THE
INVESTIGAIILN UTILIZES THE DAIA BASE ACCUMULATEL DURING THE 19U, INIEkNATICJNAL
FIELD YEAR ON LAKE O*TAI, 1L AkklvE Al VAhlIlAhiVk E.'AIMAlES OF TML.%k
EFFECTS.ThE LAKE IS5 SkGMLNTEL: INIL ZAs ZONES AND 4. LAYERS ON THE BASIS OF
SATNYMEJIIC AND lmEkP.GLYhAP.IC CONSIDiLRA11ON.). A HYbROLYNAMIC MODEL Of MUCH
GREATF6 44LeIIC.NAL kESOLUlIGN IS LSED IL CLMFUlk %ATER CIRCLLAIIONS IN LAKE
OhTARIE Ff%.it APkiL lhkuiGh h.V~rdkE, A&v1t. hkAT BUDGETS AND TeNPERAluRES LkkIVkD
FRCK wEEKLY SHIP StoktEY V'ef?.1 CALCLLt.TlLb L.F VERTICAL MIXING PROCESSES,
biHEPEAS CihiPLAL 0DCEII YILL SiLIPN*NIAliLh FSTIMATES. kkNINARY PIIDUCl1ON
MEASURE*ENthi 100E1*-t' wITh SLLAR RALIAILN Ahr L1Gt'1 E1~k1NIlLk DATA ARE
ANALYZED Ti., FfifrtLATt Fml0TLSYN~ntSi i-I A FUNC1ICb Of &#i IkCNMWHAL CODictEdS.
A SIPFLE hL1T*I.-rLANKI1UN lhTtkiAClIL. MLLE.~, PRE.ICLUSLY VALIDATED F01R LAlKe
CNIAFIG, IS buigiLmeD it, evALLAiC 115 bihNll1IV 10 ICreALISTIC TEANIFORI AND
MI)IN, PliLCkbbkb. 11 IS LCLlbeitv Iri) A rvLxl2ON'TALLY-.AlkD MOt-EL kiPkOOLS lse
ESSEN71AL FWULLJE ER LAKE-h]D. A~t*ALEC 5i.LLLN~.- DEkIVEC. FROM A SiGhENIED
LAKE. EiPEC15 DI gAlEx IAhjuilSb AkL FLu).L IL BE LWMARAbLI IN MAGNITUDE Tu
OIN1EP PPVSICAL P6~S5Ss 1ns.l Is. HGN ImAl A 5EGhENhlt mATE.k GUALITY ISGUEL
MUST IKCCkPILIIAT A wATERt CI.CULATlLN P.CaEL.;

603 SKIFF, J. .; WEEK5, D. h.; STDNtp 6DLLL b.;
LAKE ONIAkiL;
(19!0) NY SlATE CONSeKV&TlONISl ~ 714 .;-t
F15)-; CCKMEICIAL tlShLRIESi Lkit'i

504 SKGCHD E~t.iN j.;
ChAhC-tS IN THE StLIMENi CHEISIiRY OF LAKES ERIE AND ONTARIO;
4197A) BLL~LiN LF bUttALL SiUCIET LI hAlkokAL S(.IihCkSv to 25p NO. 2s PP.
67-7b.;
SkDI~iNT; 4;1iPEtiC4s CUiMPUSITION;
BUF-eSS-e)JLL-ZS(Z); GCCAUEb; GCuij,

5 SLY, Ps.TER L.;
A REPOjPT LN SIUDIES OF INE tfFECtS 0i DREDGING AND DISPOSAL IN THE SRAW LAK&5
01714 EMPHAliS UN CANALAN sATLF;
419771 CANAVA CENiRE F04 INLAND wATERS. SCItNTIF1C SERIES NC. 77.3SpP;
DREDGING; bAliR GlUALITY, 0Aeit6i uISPLSA.; SEARCN; SELOIKINT; NUTRIENTS;
TEMPERATLki; hLAVY MEALS; kAVIGAlILki
CA-K36-bkoZ17l; fCOFrL;~ %CriDEACZ; 6CC.DL4Ll; &CO~tE2; GCODIZ; GCOE); GCOOE'.;
GCJDE'.A!; GCLLe'.L; UCD...E51 6COLE5Ak; bCLDEt)
TlIS kEPL*1 kfEk~S VRihC1*ALLI IL SILLILS IN IHE CANALIAN PCR~ION OF THE 6REAT
LAKtS 0*ICmp IN POjST CASESp hAWL bcEN LNLtlgAKLN IN LCkjiuhC.TICH bIlhk RELLAR
DRiDGINs. OFIRATIONS. Al PUET STANLEY (LAKE EI ANDo bkONTE HARBOtoi (LAKE
OhTARZCI, sh STDIeolS BEfOkE, DURING AND AFTEP. hAINIEhANCE D4EDGING IT 6AS 1.40sF,
THAT T0T0L AND kEACTIVE PhLS*HeRUS LEVELS iNCkEASkC, &AfIDLY IN THi RECEIViNG
WTFO. fiClh Al hLkc RLM,AL SATE AND Al THE jFkh-LAK. DUh~iNG SITE;I SItILAR



INCkkASFS ItN L.Thik hulek1Lt. kLtr-Lthl ANiD QLAY METALS bLkE ALSE, ObSER WED.
bl(jhtF. AS A RU.UL7 Gk PAklir.Lc 5LTTLiN6 At.Lo OILLolliON ELEWTD COhCkklRA1IDAS
DfCkLASED RAI'LOLY ANL; BACNGtL.UtN C(jN~ilIl(,Nit I HL OVEkLYING WiATER$ WERE
GENEALLY ikE-kSl&bLISHIAj hilteit A F~b NLRS. BECAUSE OF THE IhPILUiNCE Of WAVE
ACIIWiY IN LAKE tRIE I"-E jPrPtbi PAlkkIALS bkgi RAPIDLY REDIS1RIBLED AND NOL
EVIDEN.CE 6AS LbTAI~i.E Tiu ltDICATt A LLN6 1W. INFLOENCE Uh WaER CHEMISIRY. &I
lhUt.DER DAY ILANE SU(kkUF.J teibkvtkp kECENI LVIC.ENCE SUGGESTS THAT SOMIE NAstaOUR
MATERIALS DlfrO~kkU OF It. DIEEP hATlkk btLC. W.AVE BASE# MAY CO4NTINUE 10 INFLUENCE
C EFLY~t.G WATER$ FLk EXIENDE. FkRI~lASo AT PITCHELL &AT (LAKE SI. (LAIR),
CCNIAIt.MENI CF DkEC(,iU WATstlALS IN At. AklIfLCiAL ISLAND WAS EXAMINED*
PAR71LULAkLY 10 ASSESS Ift 51IF~ICAt.CL fit' SEDIMENT WATER EXCIIANSF PkCOCESSES.
TES71 *ERE ?%A~t bLlte UPON PUPXU "UItl Ake, LN OUMPLD MATERIALS AFTER
SEIILEPENI. 0L$PiIE SEASON.AL VARIATICtS It. SURFACE hAlEkiALS PORE WATER
COt.CEN'IRATIUNtS ktLUb AdLLT 1.bt RkP.AIt~kL Sjt.SIbLY CONSTANT) CONCENTRATIONS OP
ALv CDs CLP fb AKLt Zt. Vkk SIMILA& AND LONCEhTRATION egGPILES OF FEv AN AND P
S*4CWED SIFOG( DEF'cNCi L#Fft Pm AriD RkDOX PUIENIALI hG IN PORE WATER IEkMAINED
INDFPEt.DEN7 UPi SiDIMINT ~VALUkSo DktLOGING kf'FtClS AND SHIP lLRbULk0Ct ARE
UNDDLST(CLY SiGt.1FiCAr. CON1RlbuTLKS IL Lu~CAL SEDIMENTIWATER MIXING1 IN 114E
GpEA7 LAKES(, OWEEK lhi iMhh..FAWCE CF THESE EVENTS REI4AiNS 5MALL IN C09PAkISON
IO LAKE-blDE LFFk~iS SUCH AS IlIL ikSL.SiENhit Wi SEDItskNTS AS A RESULT GP
WIND-mPA E ACILON. tAIED UPCmr DATA IRkt FliL EXPERiMENTIS AND QB$ERVATILKS
ASSOjCIATED b11H irE LREGINGIDUNPING AC1IVj1AES, UPON DATA FROM LABORATORY
STUDIES AND U'PON. DAIA AWAILABILt IN uhER POMLISHED biUIKS, Thk SIGhIFICANCE LII

thut~eENIAL IPFAC7 AtN TEkMS LiF Ti-L WEHxbirs (IF NUTRIENT AND MOBILE kLlthkhiS,
TOXIC SLIBSTANCtS ANUi HEAb'! hlALS# ANL SE0ItfENIIwATER MIXING HAVE SEEN DiRAFILO
It. TI-i FO&Pt EF C(t.CLLSihtS;

506 SLY# PETER to;
SEDIMikT(JLliGICAL SIUCItS IN 11* NIAGA&A-ARLA OFP LAKE ONTAvilLp AND IN. THlE AREA
IINPE~liTtLY t4Llbh FP 1iL b&LL.t PEW.1NSkLA It. 6E~iohiot IA'V
(Irkt4 P06C. 121p, CO... G&LAT LAF&.N kES. PF3044-340;
BUMPCt; SEDIhNljT SLODtiENTAliLIN, LOLOwY

Il'.4; (COCk3Gs-j LULL G,; G.CLLb)A~ GCLUtSLl
A STLDY Ci- Ti-L bi.11-a oAtrLi VAk&Ahit It. Dill EREtT ihVIkOKtcNTS IN. T7t GkkA1
LAKFS wAl 8LGUh Nit 14,67. bT liEi kt.O Lr i-eb, 1wC AkIAS *ILL N9AVE SEEN COMPLkItLY
SURVEYFC; ONE AkCLKu ItL NlAbAkA k~i&R M(,i.lm IN LAKEl OIARTC, AND Ti CuThER IN
GiDkIlA. bA'!, NtAI )HE UPt Of- THEi bRULE ikI'Et5NLA. A PIILIMIiNARY STUDY (OF A
lHIIL AEA It. LANE uti-AkIL NLAO tKINGSTLhp I$ IL. SL61N Itt 19t9. A SPECIAL
SAMPLINC Gkibi, CLVikIN6 AK'AuktA w AbLUI 154 SQUARE KMS HAS BEEN DLbaSED k"1 USE
IN ALL lie STUD~Y AREAS AhC SAtePLINCG HA.. bLkh DESIGNED IED V1ELD MATERIAL FOR
SEDIMtK7CLOGICAL, GEOiCtiLtAAL ANLU bILLE,61uAL b1UDIES. UkDkikbAlfR FhO1CjGRAPhY HAS
BEEK USED 7u~ I'RLVLULE bIUAi. RECORDS Di- THE LAVE SuTIL. ECHE SOUNDING# SIDE $CAN
SONAR, ARL, LUI.TILLLS LISNaL P*.L ILINL hAS BEEN USED C TO WAIN SOB-BOTI0.
PENETRA7iLit AND C~t.PLiltL PmYILibfAAIL LLWEk~bEE

507 SMIi, SEkNAkL As; bSKAIM, NOMEb A.;
LAMPIIEY CONTRGL It. T1i-i UNIlEL STATES;
(197Zl GREAl LANLS kISNIR'! CLI.MISSlC.N. ANAL kEPORT FOR THE YEA6 1970m APPENDIX
Cs F3, -'Z;
PETPCP'!Z~h PAkINUS; CD~hlRLL; LAt.PkIiCi..S; ELECTRICAL LAMPREY BARRIERS;
MIGRAT icki
GLF-AP-IG7C.; GCCLLI; 6LCDc2; 4GCC,(i; 6CODED)

15W St illf fbWNAR R.; *s.At. kriliiul A.;
LAMPREV CUhlxrCE It. lIME UNITED SlATES;
11G731 G&EAl LAKES FISPILRY COMN14IiNt. AhNAL REORT FOR 114E YEAR 1972a APPENDIX

PkLArDYZC.N IAARLSi LAMRICILLSi Cut.Tk.L, MIG6RATiON;
GLF-Ak-i',72; GCLLEl; GpCLi; GC"L3; 6CLaLb;

$09 SPITI, ILoGh P5 SNELL,* PKcfth-MAR IL;
IhE FISI-FRILS LF LAt ONTAkd.;
(169C) SP-411, PL1b F1 ANL NkftMRESNELL, bitElEw OF THE FISHERIES OF THE1



GREAT LAPES IN sAEt,, CH*Pltik bill& PiSV-iibi
FIll'; PIStikts~S COAPILK0LIAL t1$Htk1LS; FI5hNG 600%jNDS; HISIOkY; NhkTSj
SC33; GCCbig!;

510 S1IIH# SlAIJuk&) S.;
APPLICA1...N (F 1iNAL.K ANG kkbtAIKChN lb ISiEkY AANAWIN7 CF THE LALRkhIIA% GRAT
LAKES3;
4lq731 TRANS At% frIla*IklS SLPC 1Q2tIa1I~t-1e3;
IcESEARCt'; Fl 1tllitS; MAhA6tmLNI; t4ISILRY; FEIRONhYZON MARilhS;
7tQc; GCECDAi; 6CLOiz; GCODE3; GCODE4s) GCQDL±; GCGDE6;
1i-E WKAI LAKES hAbL A HIGH POTENTIAL F~jn 7hc CONDUCT OF RESEARCH AND USEFUL
AFFLICAlIUN Lk kkEILLH FlNUlNDbv BtLI 1If HISTORY OF 7HI. GREAT LAKES INDICATES
ThAl LXIEKSIbE kESEARCh ANL. IhlENSI.E ANAA~NbT nAVE FAiLED %L PREVENT
DFTEIlCRAIILa iUF THE FIhLkI~ES. Al 1tiLS iIhE kkSEAkCI WAS 14L DONE SEICikk A LLSS
OCCU49EL, Oik D1D NLI PkCblDE IliL lNF~kmAlON NEEDED IL SL.LVk A PFtLBLEIh, OR mAS
NCI INTERPRETED TL INUIL.ATE A NEEL fOk CrjkIECIV ACTION. Sd.CCISSFUL APPLICATZOF.
U THUORY AND kE$tEAkCgi TO FISHERY PAAGihjhI HA$ ALWAYS SEEN IMPELED dY LACK LF
CUNTIlNUED Aht CLLSt CL jDANATLoh AhONG SOMEi aC-4L S7AIEP rKLVINClAL, ANC FEDERAL
GCVJEkf~fN1AL LhITS THAI HAVEL VAAQr1NG OcORLES OF INFLUENCE ON FISHLRY PROGRESS OF
TnE Di.,A7 LAKES. fkkUUjKthLv AGF:E?,thb ThAT hAVE Sith fi&ACttED A14ONG CONSkotVA71ON
AG~ENCIES mikk NCT SUSTAINLI BY LeISLATIIV UNITSP Ok bikk NULLIFIED BY
GRGthIZAI1UosAL CHANGES. AS A P.LSULT, L,FLIClNNG APPRGACHES WERIE SEN TIPIES TAKEN
SY PANAGEhNEIiLENCIcS blIss JukiSWILIlih AN OIFFER07' AkLAS Ci' THE SAME LAKE.
SUSTAINED AND COI-FATAnsLL 0ANAGtMkNl Cb.jLllVEkS AND PkACI1CES CANP HOWEVERP
CCNI&IWLE IL GktAlEk SlAbIL1lY# AND CfTINLP LStfLLNtSS AND PROOUCJbIvI. 1~

511 SHIT,., SIANFLNU h.;
HIS7LmIC IKFLkr.A7ICN ChI 6..tA LA~tS IIH
(197t ) kk gbst&, DAVID k. AND AhURtb ' CbEkIS;hp EDITORS# b.LRKSNEP ON
FKVIRLN~iNTAL MAI'i"Ib OiF IhL fakAT LAikt$# IJC, PlD(#-114,

IJC-I.A?, 'CLULf;

512 Se.lli, SIANLkio& t-..
PES11o'Cot LFrIS FL4 kIS iEa Lt 1st GRLAI LAKES;
(Ii72) TRLI i31 F'sLEkAL CLN'hr uhIhi GkLA1 LANESp PP22-2q,
f.LSt.6C'i; fISpttIES; hCJAA; AUS; kaksL.LAlLRV AGENCY;
US-FCS-1ITaJ ILLEk1 GLrbciZ; GC0CL3; c.CDE4E GCODL~i GCODEts

SPFCIES INIEAAC71LNS LI THE ALEwiFL IN 1h1t 0FAI LAKES;
(IS7C ) TkANS&LuILK C THL AtrtkiCAN i'A.NHLkAt5 SOCItLti. VOL* Pv9s N. Eso

ALC14A PSiLD..sApEt-LU1S ra~I1ERILLS1 tlAS HIS1LYJ Ab~iNDANCE, LISTIutIOU7oi
22cot; GCLOLu; GC.LLE2; GCOIAE35 GC~wi%;jtu GL~oDEb; GCODEb;
It-! ALEWIFE (ALLSA PS ULDhARtNL1) HAS CAUjSLC SERIOUS PROBLEMS IN THE GREAT
LAKES Fl;i. ALIC.ST ItO ViAkbe 11 tNikk0 LAKE ONTARIO IN AbUoNLANCt VIA 1HE ERIE
CANAL DUPING DIn &btC'S ahth P.Aju.k fl CIVUkE5. WEkE DECLINING# AND BECAME THE
C'INl StL~liL IN 7AE LAKL iA it NG hIt i81L'S. 1t ALE6IFt SueSSEENLY SPREAD
T1iFLLGI'LT Ink fEaT LAWd ANiu btCAP~t Ink OLPINAKT SPECIES lN LAKES HURON AND
PICrsIGAN AS AA.JL4 PI$lSCi~ktk DeCLlNE;. IN LAKES WhtRL IT BECAME EATREPELV
ABUN~DANT# THE SrisjLLw-iATk% PLANKT1Lkt$ DELLINAL IN THk FJIS DECADE AFTER
LEthIit ESTA6LISHP~ihT, Thk NINA~o FlSCIVLALS INCREASL ThEN DECLINED Iti THE

SEC:ND CtCALi, ANL ThL t Odp-biTER PLANNTIVCIIIES UELLINkL IN l~i ThIRD roECALJ. T~i
CCKE~JEfCE mA$ btEN A GENERAL kiEDUCTILN aN FISHERY PRODUC~IVITY* RE'4AbiLlIATION
wILL PkGUIRL Whrt §LtLULTI(r Li' 1tH ALE61FEP AND RESTLJRA)ION OF AN INTEkACI1NG
CCOMILi) CF DEEP- ANU SI4ALL~iw-bAltEI FLkAG& SPLCIESS AND KlNLi' AND hAJOk
PI'SCI' OPES, EltmEF bY REESTALIShlN- SPECIES AFFECTED ST THE ALEhIFEa OR IT THE
TNTFCCUCT1UK (UF NEb SIjtCILa THAT CAN TiHRIbE LiNDEk IHE Nih ECCLI)GICAL CEjNDIULS
0F DIE LAKES;

tikNDS. IN FIlsscNY hANArscMtNT Ot THE GkLAI LAKES;
(IlvI) SE#.SD, N(JRhAh G.#~ kDATUok A CtNTuR? ;F FiSHEkIES lb NLRTH AMERICA.



AP0FICAN f1ISLkY SLCIkV SftCli-L P~j&LICAIILN hl.- 7. PF10,-~i4
FIS-i, FISikLS; t#AttdatLklD HISILRY; t1SM SICiLK106A(pi CL k~ij-U CLVE00AOONIS;
LuCJCIH.NHS AkkIlDi $n1ZL5bL;ILh WITtUP.; ACIPkr45gkIDAk; PL~kCINI1Ch IAkZ#l.S;

SAL VtL1NLS NAPAYCLUS14 LLIA LLTAJ CA1LSILsP~bj LELICICIMTYS MOV15 ALES&
PtUCkN~kG~; bR.L li Nft, 9 Pt$CA LAbJ:SCbNS; I tVSI APLONCiLIS

LRt~ir!;CIPRIKt. I CA6A5SILS ALkAYUI)
ZZ'.c; s.CEDLI; GCCCIU., CPCOLD; GCOL001; (*Mott; GC.OOL61

615 S1417h, SYAhFCJ$D .. loUbITltoe hCbARO J.) NMILER FALPHS
FIStiFIY SIAIISIIAL 61 lAICTS C.F It). (potAl LAKES;
41441) (GkAI LAKLI FISHkaY GUNftISSIL. 1&ChICAL REPORT NL. 2.1
fHShiPILS; SiAMMS1CS;
GLFIP21 rCLOkh) GCCDE2B GCLDE; GCl.Dk. OCOLE4A20 GCC;Dk4,A3j GCOOE',Ab4 GCDkb

516 SPil-.v PI~A~CK Jj ALi$CmLA~tkv Ffi&DJ KIhG# DONALD So; ROOM*~ RIChAkD ke;
QLHtNo DLU.PLAS N.,
RkGIL.1AL LMtL. U~ PLAN;
(1"?l?) BLAC%' k!ftk-Sl. LAWRENCE REGIGNAL PLA#.NI16G BLARD CCNFkkHEhS1VE PLAkNIh(.

LAND USL; DLbtLOkMENT VLANNING; RhkWL~1N; FiETEOPOLOGY; POPULATILN DYNAMICS;
SSRP-CI GLLE!D4j GCGIt5U9'I 6COijL71
LTILIZING LUAIA UP A bAiSEIY (.r S(.KL).5 AND BASED Gh SLVEkAL YEARS OF SIUDY,
THIS REFCRT E)LSLplotS A LAhS). USE PLAN fC&I A NLNNPTRLPLLIIAN IsEGILNe
PPEDUKIAN..LY RL.OU.Ci i~LhltU*Ihk itfLAN hOr.F-Ttt-LESS COVERS AN URBANIZATION
Pb3CL! AUDt.Shl~f %LlGhi GkLolm 611P-. SLI~ohl lLC.NCchlkAllfLk 4ELATIvE IQ
PLPLLAIILK AtN) ktLNLP1L AC~IWY. T.1LLh 6NtLY CN& ELEMENT Of A COP+RthSlVL
VLAP Th DJCutP0A1 CLbkIk. IAAC1IIDHAL tLAtSNIMt ELi.PthIS Fit OELMOCRAP14V.
7kAISt'LITA1ILhv ktCkLA1~C. AND COPFLNiII fACILIT1ES. THE PiAF PATTERN 1S
EXPLAINED, IN IN). lEtx bY PhtAh.' ijF kiGLi.LLS Dtf~llaCN ANti P9LlCtSS hEThL.ODIC.6Y;

517 SLN i,?. I #k .L LiI L. ; ShA Loks C hKIS A.;i CkLC.N L EuNARL I.;
Ct.E&4'ItIA wf* I'Lbi*NAL thttG.V-ktLAILL RLSiaSS.9 rkOGkAPS ik i~k GREAT LAKLS AIILAi
I.A47t) Pt ..( cD ftukAL CLt 04 1 1i GktAl LAFLS, FP*6E-4?c9;
LNF4C-Y; ltt *kCti; US; (46~L; ktA(tiLAILfY AGtNCV;
U!-FCS-P'?,; cC..Li GCOLIZI (CiCwtb5 (4CDUE4 GCC~Uk5; GC(L.kti

516 SPAFFC..'p itLvklU A;
71-L DISII.LSLLi- t. PCk&.LRLSIACLAhS AlTh ML lD-%AlkR INIEIACE Of LITTLE SODUS

19?'4) PICk CREEK blC.LO(,I(AL FILiL STAlI#. BULLETIN# 1(11;32-441i
ZEL tLAWLN; SA~ufL LuLLECTii..; MlltiLLi.; k%.LIPhtiI 60l10t; CkUSTACLA; D1SSU.LVkO
Lx iCENr;
PSv-LLS-e2S?'.-!; GCLSO5D;

519 SPAGNLLIV JCMN J.1 SKlhtitkp LAbkENCE (.0;
PC.B'S IN kiNt fk~jA StLLCl.. hA1ltkS LF hcit YCRK STATEJ
(1G7?7) PLSTIC~ajIS hLKNiLR1Ii L.URNALo bLL lip MC.. 2e P. 08-67.s
NYJ hLOSLPS bi.kk; CAYU.GA LANI; CLht~tOAGAt Laut PCS; FISH; PIILkUPTEtIUS)
STIZC~LLCIUI; CAI.LSIL.uj; QhC.Cki4YNCHUSj jCIAL.USh CYI'Rlhu..; CAkiASSIUS ALRAlusi
S ALbE IINL St-A IAYLS; SA LhL) (pAlifDEk If
7C ON); GCCLou!.;
PCb ktSIDULS IN tISiq FkCjM it. STATIONS lmkU#bIICDUY N).. YORK STATE hERE HIuO~i~aC
it 39g7l. UwEAlLY ALL FISm CONIAIKE PCblS IN DETECTABLE At.CL~kTS ALTHOUGH THE
LEVFLS El LI.NIAP.1IIft Ahu SPICIIC AKLLk VARILC. 11E MLDSQI R1WL~k ClUNTAliaL
ItiE hICtiES7 KhiVN P~b CumLhlNAAIILNS 6IT1liN THi UNIIEL STATES$ LEVELS CFTkh
EXCEEDED 1iC LE.IiiR viAIE6S AN.. FiSt il~ h ER $10N1PSCAN1L' CLohIA9MIAIbL
INCLLI LAKE LhIAkliO SALMLI~LS ANL CAYLGA LANE LAKE TRO0l. ENONOAGA LAKE*
PREVLLSLY CLUSiL TO FlINGhf biCAILSE Lf NFI.LtRT COhTAPIhA7ICN ALSC APPEAIS IL
H*Vi AFNLkri#LL'I 191H LEVELS CE PC90S A~fPtLACghlNG It, SGPE INSTANCES IViE ACTIIIN
LEVEL 0I lht fL~oL ANU DILUG ADMINASRAlIChp U.S. DEPARTIkNT U- "EALip IDLCAIZL-N.
AND 6LLPARL. SaNFLLS PP#m PIAklE W~L&S 6EEk&LLV HAVE CUNIAP.IbAhl LEVELb
SLdS7AN1IALLV BtLQis 5*0 PPM.;



£20 SkIDMA&Ah, NAaLAXPtl LEE (a titUS
ALoA4L #~Lbi&#l ~L3411ATILN IN Ltikk L'hlAk&1 AbC' IRISBjIARY ibATERS;
(1477) hlik kiStAkL14 II(lb4~-bbt;
ALGAE; NL)ft1ktd4. CL~h1kQLi 6RIA0lg; PMLSPtIUS;~ EblkLPt.ICAlICNi PHYTUPLAhKICKI
MITROGENJ
75001 GCLL0,.#T3; (*CLUtbCZlbs GCOLL50411I 6CCDE5D3T'.j
TLO DETEPPINE ltE PLSSIisLk LI11IIlhG h1.Ith1 103 FLAhKILNIC ALGAL GIObiTH It. LAKE
ONTARIO A RL1klthl thRI14%~LN STUDYT bAS CrbiN..CME DURING 1972-1973 AS PART OF
IFYCGLe 11k STUDY 111CLUDttp 1#lk NEA!RE11&11S OF THE GhOwlh iNESPONSL OF
LAUOR&TOPY-Gk~wN AND NATURAL ALGAE lk NLIAEN1 ENRICHED LAKE ONTARIO biATERf Aft
TRIBUTARY b$TERS.;

521 STEGGLESP wlLLlAP A.;
ORGANIZATION AbE. PLANNING 60 bAliK 6LALlV CONTROL;
4196e) PkuC falti1 LAKES bAlLik RiS~URCES CUNFP PP447-4?L;
6ATER QUALITY; CLNrL; REGULAlICb; C#HLCPIL,; NUTlEk7S; PHCSPiQR1LS;
CAN-EIC-11 (6CtDEI; G~ui~EZ; GCC'0L3; (,CLUE'; GCLDEZ.D GCO~k6;
Ie PILLION FkCPLkp 1h~iR Livk$TLC. Abu INDLblkY POLLUTE It3k WATER$ OF LAKE
ONTARI~o AND LAKE kRIi. i kAlvkAL LONG 1Ckk QUALITY CHANGES OF TOE LAKES HAVE
BE~t. ACCELESAlkD BY lTHE Sb.1LLUP OF MIthklcL NUTRIENTS ANbC ALGAE 1611H FAk-lNEACMlNG
CGNSECUEt.LkS FOR 1ImE bAl~ib USLRS &F lte LAN.ES. WHILE ImAS~e LISPOSAL IS ESSENIAL
F0K LIFE ANE IteOLSIRYP 17 RU.ST BE D011k IN1 S6CM A aAY THAT THE HIGHEST P&SSiBLE
wATER QUAL1lI IS ALII1LviO. Ih1k tiD fA1S1S FOR CCPFRthIINSlwt 11ANAEEifth CAPABLE
OF Ih1EG*ATIN~p PLANNILNG# IMN1LtPlE&TIt# hL *143.AAITAINZNG CONTROL MAE WATth
QUALMT It. 11-i GREAT LAKES AND lTHEIR MblLIARV SUIEAMS T% ACHIEVE THE QUALMi
NEECL FORt itL PULIT1LE UaSES EiF vjATE[. iP-ehCVED t.ETHULS AND SYSTEKS ARE k~w
AVAILAbLE IL KAKAGkhilN IC WEAIN 1TH1S Lv4EClIEL. CDN74LL Of NUTRIENTS FaRit. A
VARIETY CF S0Uak~kN IS RiGLIKLL. ttlTHLDS Akk M AILABLE IL IDENTIFV COMIiCAL
NUTRIENIS A3.0 HAKL A STARI UK suh1RO LLINM, ThE 110T OF FhCSPIMURUS TO toll LAKiS.
THE PARALLLL OEViLCjP1eN1 AhL IMPLEML11TATCK OF %ATER QUALITY OBjdECTiVES U6
STANCARDS IN. 1Nt 6iEAJ LAAM) NTAltS Abi. iwbAAlL FkuVIDi5 Pu. C0MFJEHEhSlVt
UkAlkAiit bASIh PLANNrIbM, At'Ip P6~LLUlIUO LublkL.L. tXAI.PLES O-F htASLRkS IN. iTE
UNITEL STATES Ah&o GklR3ANY AkE CLtrtkiLL alii' %ATEk 06ALITY PRQGR.AP.S IN utTAkIL.*

622 STEk.ENS~hp k. JAN, S1C.tRhtg~, kUG~g.. F.;
DIATO145 Fku, IML *kEAT LANLS. 11. S04E kARE fiR PLORLY KhObbh IPECZES Of THak GENUS
NAVICULA)
I1G7) J3 GFtAl LAKLS RES 4(i3:116-Itt;
bACILLAPTLPhYL£; ALGAL; Ph1IluILANKLbt. NA ICLLA;
?TbCI GCOUe.1; 6CL6L; GCOLE3i G6CraO~.; GCODE~.; GCOOE6;
21 IAXA OF ThE DiAlTuP 6LNLS hAVlCLLA kohI(,I AkE ttb~mN TG OCCLR IN T14E fitAI LANES
BUT HAVE NOT kErft AULGUATEkLT 1sEATLL At. THE hNL.PT AleijICAN LlIERATUkE AkE
OESCkIBEC AND FIOuRLD. 18E ObSkkkLD GkLA) LAKES DISTRIOUTION AND ECOLOGICAL
AFFlhITIES CF ThEbL it.11IIa ARE DISCLSSLD.;

1523 STIEFELP RObEkR C.; 11LNET1', ZrOLTAN A., wALORLP, £01. C.1
T&AhSPORIAIL1 ARLASI
(197413 IN$ 14C ft£NAfiENT Pfi"AAMiSP RtStAk(h AND0 EFFECTS CF PRESENT LAND U34
ACTI%IltIE Ch. bATR lUALIll LF GR~EAT LAKES VE.LUP.t Is 27PPJ
7RASPQITAliOK; LANL LSL; hATER QUALITY; ,.ATIR; POjLLUlION; HEPII1CIDES) RUAD
SALT; HEAIY hiTALS; CHERILAL LLAOjING; kLSEARCH; Cut.RLL;
GC00113 GCOL#EZ; 6CCDE3; GCL~e; GCODEI; 6CLuEC;

524 STCEPPMERs LaUiEt to;
ANALYSIS OF FhYJOPLAhKIONt COMP&SIlILh AND ABUNDANCE DURING IFYGLI
419731 US EPA 151 ANNUAL ikkKRTS (OF THe EPA AFYGL FROGJECIS, PP90-109;
PPYTOI LA~tT~t; AbUNDA11CLJ bPECIES DlwEK$iTY; PGPLLATION DYNA~IICSJr US-FPA-tti3-73-0ZI; GICODE51

5265101431S, EUGENE Fol
DIATOMS FRioN THE fakiAl LAKtS. le kARtE LK POORLY KNbOWN SPECIES LiP THE GENERA
DZPLLHLIS, OESUR01Al AND SIALRi11EISJ
(197L) .3 GREA LAKES RES '.423 :17-177;
BAC1LLAK1LHY(EAL; ALGAL; F4Y)LPLAP.TO. bIFLrjNEI$, DkSTkuF&A; STAURDNLISi

L



76451 GCGDlI; 4Ct...E; GLIILE3; 6CCDE4; GCLDE!t; GCQVE6;
ELEVEN IAAA LF DIliitgS uCLURklhL IN lILt (9ktAl LAKLb bH1C14 HAVE NOT &ELK
ADEQUATELY IkiATEL IN hLa huln~ AKaKILAK LlItRAILPRE A1kE bRIEFt.Y DESCRtIBED AN&
FIGUiREC. lAAA IkLAlED InCLUOt. 4 SPEC1 ut LIPLONEJSs I SPECIES AND I VARteTT Go-
bESIRUFIAa At.I, I SiLL&ES Akio 4u IhTAASFtElAFII TAXi. WI STA"IGEIS. 1141 PfESthNT
kN~bN DISTRIaWILI, CF IhES& ENTITIES IN )HE 6R.EAI LAKES AND THEIR ECGLfu~1CA, AlSO
DISTR1SUTIUNAAL AfFINI1IES ARE LISLUSSE0.;

526 STaJEPMF&, Li6I.N Fe;
THlE EFFECTS UF kERGl-kkLAT.L kiFLUEKTS Coh FIYIOPLANKTON CrjNHUNIIIESS
119?51 FR(IC 2ND MiLENAL CCNhF GhIN iL GkiAl LAKES INTERAGENCY COPRITTEt CN NARiKE
SCIENCE AND thGLNLEklIhG UP DIE FEDEkAL CLjUNCIL FDR SCIENCE AND IECHNtfLDjGY.
P P409%-422 5
EFFLUENTS; DISCHlARGEC FLU%; PhYTGPLANKT&Nh; COMMUNITY STIUCTUR; LITERATURE
REVEW;
US-FCS-P1IT!; GCLLI~ij GCiM2E; 6C~utS; GCLDE4; GCC#DE5; (GCDDL6;

527 STCKL, UDELL be; PASNL, DLNALD 6e; 6tLLCKLI, kLSER Me;
A SILD) CF LAKE CihlAklO - ST. LAbkENCE AlvER SPI.ALLHiOUTui SASSI

IM )NY FIS14 ANL 6AP.L Jp lila1-tb)
TAGGING; FiSi C&EaL; $IAsi~iNG; KlCkCPT~kVS OCLOP~tll; t-IGRAION; GRDw~ui;
GCCDE5O'.; GCC.DlU5;
A SlI.VO 6P ShALLNGUIh OASS Of THE kASILRN LAKE OINTARID-TIHOUSANO ISLANDS REGIONi
kAS CARRPIED OIN L.URIN6 I'.44-:L. IA61ht Li- '.4Ce hiLL., ACLL SASS AT It# fhlkCIRAL
LCCALITMF %A$ ULkkTAeLLN 7ro uETEIr-AhL IP FLI'LLAIICNS oi FILMOGENEOLUS. STUIDIES
OF AGE# GRLiv7H AND kkE C.I.ILN LF 11* bASS FRC~P. DIFFERENT LCCALITILS hkiIL NADt.-
PSETAL STkAP lAGS LiStL (N ui LCkSAL FIN Ahlw MAXILLAkY ODiRINU 1944-45 6AVE
RECOVEFIES (IF ONLY 2.14 AND lto!%. naSFtCTIbaLLY. DIIN. V16-0 kUNDD METAL
STRAP 1ACS, AI'PLlLD IL THE Lwhck JAb. bhat. LSEC L" A T1TAL (F 2#6!3 FISH. THIlS

WmLbI CAVL 611 i bubLokl Aboita 1,tujdt.NIkS %0,E LSED AS AN INDEX TE,
THE CATCH CF oA15 ON wAtk!l S 6k4.UN&5 (wPING LI-FtkN) hLbili LiP 1iE FISHING
SEASI. DLSFIlk A kLLAIhELY viiAvV lA~t 0r hAbS Lil SOML (GR(ILhDS DIRING JL-hi
T19&Pt %AS NL EkIljtNCa DIA7 Tin LAKLY tSiNe AFFtCItC Tlt PLPL;LAT10N AipLkSELY.
04EAVIESI kETukhS, GENkk.ALLY, hiki. IN A4GL.S1. DISTINCT PLkULAla(jNHS Lf kASS PikL
RiCOGNIZED Lb1nG *.~A~.SAhy (kbNlbT AS ISL PAIN CRIIiTIA FCI StPARATIL.N. F~us
7C 6 YRS Aki ki.LIREu6 IN lhlb AKLA PL. BASS IL. REACti THE LEGAL LENGTH Eif IL-
INCHES. THE L.LUES1 bASS PrLkb Wk IN V&3 CLCo CONSICiRABLE VARIATION IN
SPAhKNL 111k bAS F000O TIL 6. A CisAeACcRIlIC OF 6ASS IN ItIS REGION. LAIL NAY
10 EARLY JUtE SFAwhlhC, OCCUP~kEU IN TR1BUjTARI STREAM.S AND IN SPiME LF TilE bARrEN
bAYS kbHuL LAIL. ..Lt-JLI SPAwhihC LCLLAntD AVPOhC THE FISHi INFLUENCED BV THE
CGLE uAIEk LF LAlki W&TAKIL;

526 SILNF AND ll~bSliR LhlnL1AklkCG C(NLVAT~cIN;
&NVI1EONPENIA. SiiPLrT OShtUCj STEAM STAT10N - UNIT 5 FOR NIAGARA hOHAK P~hER

) STLoNL AND bEBdilto ihGlNEER£NG CLfiPuIATIDK* CA* 2001 Pt.,
CSuiEGu SiAt STAIluh; kLLLIRIC Ps&.wkL tNEA11NG STAIU'NSI LLECTkIC PLhfiR
GENERA7ILN; hAlEk (.6ALITY; FP15w; PMYTLFLAheTIUN;
NP-1-!l GCLDt5; GCLt~i:L31'u;

529 STC.t k. S-; FklGElLo bhibIAN A.;
PKS AK) FkLJtC1ib hULLEAP GkNiRATING CAPACITIES AND FUEL REQUIREMENT$ IN THE
GREAT LAKES bASANi
1105)1 PROC i:IL, FELEAAL C(Nur ON 114k GILAT LAKESm PP15V-1611
ENERGY; NUCLiAR iwbkP (pkbtkATIIGN) kFOICAS~ING;
US-FCS-P1,v7b; GCLLLI; GCUL2; 14.a.0E3; 4GCIJL4L; 6CCDib; GCODEA

530 STRONG, ALAt. Lei
GRFAI LAKES TLr-PERAlkoL PtAPS bY SAIELLIti fIFYGLI;
4197'1 F~wu. ITta C~int. 6KkAT LAKES fitb. PF321-!33;
TEPPE&AILRE; PCh1TLRANti. kEhu7E loENSiNG; IFYGL; REMOTE SENSING SAOgLLITil
27Q7; GC0eil; &CLDL2; GCLiuBv, (pGODEN GCC.Liik. GCOLit4
FIVE CASf SlubLE LiSINi VEY hl(ui l NSCLUTICN KADIChLtPt DATA F00% 744E NGAA-Z



SATEILIlt ARE P~tkSkt47EL9 1HtV DENLIKS1kAlt A CAPASI1 FUk 9PONITOA6g6G SURFACE
TEMPERATU1ES 0. ltii GREAT LAKLS FkJ11 SrACk. C0P.ARISOKS Lik THESE DAtA bII14 UIAA
AVAILABLE FRL.F. PC-kE CLhvhNIlUMAL SijukCt.S Ake. LSkD 10 ALLUSiRATtI 1) ISOTNERM"A.
CONDITIGhSm L) ThkRhAL-bAR CIRCULAIILKS, 3) DIURNAL vA41AB1LlIvo AND 41 Suhmeea
UPaELLIF.G. EXAMPLES PRkEikhlkfj S,46w ThE PUT&NIZAL ik USING SATELLITE
DISFVATI&.Nb kL.UlINEL'i IL AiJ6IT.JR SLRF-ALC TEMPPifliTURES (s 114i GREAT LAKESi

531 STRVIN~ERSP P. he;,
CARP CONTROL STULILS IN 114t RIlE CANAL;
(19293 NY STATE C0jNSERVATL DEPA41MEN). A 8IOLO6I(,AL SURAVEY OF TfqE EAIL AAAA

fRIE CANAL; CVPRlNUSJ ftEPRODUCI1D; FISH4; GI~jwTH) FOriDj NIGRAIDNI NETSI

CONI#CL 5
NY-C1; GCODE5A413bSi

532 SUBLEI AuaDitY o.0
CSTFCLC.GICAL ANALYSIS Of THE VAt. Sit SITE;
419tb) UFALL SLCLlV (4 hAltso-AL Ss.IiNLiS BLLLEIIN 2414'9-6~51
MAN; F'XSTLAY;
BUF-8SNS-bULLZ~; GCuDEbA*13;

533 SLJGDENo DWbD E.;
GLACIAL ERGSIONh 6Y THE LALkkNIIDk ICE SHW~;
41970) J foLAC1C.LEGY Zt-Ib336~7-391;
GLACIULCO-v; ICEj ELQSiLsh; TOPIUURAIINY;
7922; GCODEe6; GCrjdE1;
THF AIP CF Th1S PA'LI( IS 16 EXAMfIk LANDS5CAPES Of GLACIAL ERIOSION ASSESCIAIED
buNM THE LALPFENTAD. ICE SHeE1 Al I1S t.AXIMP AND 10 RELATE 111kM TO THE ThREEi
MAIN VARIABLES AFFECTING GLACIAL ikuij$Lhp NAMLY FORMEk SASAL IhERMAL REGIME~ [IF
THE ICE SNEElp Tht hI6i..GkAPhl Les THlE bELv AND THiE r.ECLLaG' OF THE bLD. THlE REV I&.
114E ANALVSAS IS ls.E COKPIAlhLN OF Ieee D1S1R16La11h CF THE LANDSCAPE IVPLS bilts
lImi SIPILAELG PATTERIS Ot Tlh BASAL IhERP.AL fitGilii Of- TIe. FOlkhkk ICE SOWE.;

53 SUINERLANOP .IkFFERY C.;
SILICATE MINEkAL S7Ab1LITv AND hPiREAL twuALIBRIA IN THE 64EAT LAKiS;
(297(o) EhVlkRChhEIENAL SCIkNCE AlsO TeC1I.LiLC~.s. VGL. 4s PPbit-bM3
SILICATE!; CAkOLhAli ; OBIEPILAL CDhPLSI1lI.N; MIKLRALLIGY %ATER; LAKES;
2335; GCGDEs; GCfL0E4; GCOD.-
EQUIL1SRIjP. CoNCEPTS InV6LWIhG SILICATE MINERALS AND W~E& ARE AFFLIED TC.
CHEPICAL DATA FRLI. 7tLe NORTh CHANNEL AND LAKES EfiEs ChIARZCv AN4, MURUNP FC.R
UNEISSTANCI#SG OF CliLhICAL Se-e~AININ ThE GREAT LAKES* EQUIZLI1SRIA

INVOLVING SILICAlcb AND %Alt ARe. Ikkkfti EftLP AQUEOUS CHEPICAL DATA.
COKNtTRATILNS OF I)ISSOLVLD SALICA 1AIK ? hIitUt VALLES LF l01EXP-4oS)
D'LLE/LZTEfe IN itAIACi mATERS (of ThE kihuh. LAKES IiNC~oGN CZSSUjLUTION OF
KAULINITE. IN DkEEE WAERSv MilASIAOLL iOUILLBRIAs CA hONTPURILLOhIll
GIbbSITE ANC, IUSCL.Ile. D Glagailk MAY IMPU~St 10PE' LIMITS LIFuN CONCENTRATIONS ur
SJDISU52)IAL.). SILICA CLN~kTAIeeS IN ITie ENCLOSED IkATERS OF SEDIMENTS FROh
NOR11- CHAN~iL Re.ACe MEIASIA.LL k%,LiLlIeIur *11 AM4RPHOU$ SILICA AT VALUES OIF
SIO4SU~k-I(Af.)G 1CeA ~)LEL1R ALIPES LOP LESS THAN 1G.(EXP-3) MOLtILITER
ARE IPPOSkD IN StDLI?Fh7S FRUP. ILee (iLit LAKES THRIOUGh CA MDNTPIORILLONITE
KAGLINITE. 111k hi~ifik C~tI~eCAL CMARACleko OF ITel GREAT LAKkS IS INHEED FROM 111k
CAkSBiNATE-.1LlCAIE MINEkAL(.'r UP bi&AROCND SOILS# AND GLACIAL DRIFT IN THEIR
DRAIhAGE;

535 SEPEENEY, 4rCbtkIs A..;
ANALYSIS AhL KCIL.LL Wi ThE IMPACT CF ISCtiARGES FROM ThE NIAGARA AND GENESEE
RIEERS Ch TtsL NiAI-SIILRL Lb LAki ONIAkIL;
11973) US EPA IST ANNLAL xEPvkl$ LP 111k EPA IFYGL PROJECTS# FP219-3291
fICLCGY;r FHYTijaILAhrt0LhI ZLLVLAhKILNI
&ENTeeCS; LS-uFA-tb(1b-7a-LiA; GCOLE5C21T5; GCODE5A'.T35 GCLUE!SZ; GCODEib~l

636 ShIENfl, RubERTl A.;
LAKE EIEl F6RAEbORN STUDY. A STATiAENT PRESENTED BEFORE 6REAT LAKES BASIN
CCMrIS1C*.;



£1972) GREAT LAKLS LAO. 314,
RLSFAlC-; Dt.VkLPF-khl PLANNING; fiC(LhLKICS; REGULATORY AGINCU; MRjITORIkGI
POLLUlICK;.
NV-USC-GLL-PSII GLOLE'i; (P6L, 6CE;£jkt)

537 S6EEK[Y* RLbtlkl A., CUKI;
BISLICGkAI1HY CONCLkKNGN GREAT LAKLS.AI1ACtiD PLANTS;
(1976) GREAT LAKkS LAO* PP. 31o;
IIBLIOIiAPI4,; PLANJSI ALGAE; PMACROPHYlLSa CLADOPhURAI
REF-b-P-Y-UDC-GLL-.3; GCuOLJi GLLDI.65 GL#.DEI GCODEi; GDE~i GCODESJ

538 SYMONS# GEORGE Is; SUIKPlho k. boi
AkPR) CN fASH ilSlh£JClI0K IN~ It hIAGARA RIvik IN 1937;
41938) TRANS. AP.. FISh. SUC. V6L. 66. kFZ~b-2b53
FISH; FISH KILL$) POLLUTIC.; bAlER; OLkS.A CEPEDlAhUI; NOTROPIS AThkkkINlotDSI
26C(.; GCCUE46bi GCDEA41Ti
TI.! FAFEP RkPLR1S Gh' hIt STuC1ES MA~it 1C it~ltkMhh lIhi FOSSIULE CAUSE ORt CAUSES
OF 1*iI.EE kil~tMICS OF FIig MtjklALilY UHiLh O(CURRED DURING. NOVIEEk AND0
DECEM6E*I, .Ga IN. Ii ViLiIhAlY CF dkIIALC* hib. VgK. SA14FLES (jg hATEk AhL DEAD
FISt NERE ANALYZED T~o OikRAI IHt LlThAL AGENsT kESP£JNSISLL FOR THE SLAUGHTNER.
STUDIES LF 114E SLUks.ES Li P 9'LLUlILh 1I.BLICATED A SHALL STREAh DREDGED 10 FCRt
PART CF iTHi bUFPALC hARBUIk. 1Mg SLUaG1SH FLU* THROULGH THIS HARBOR RECEIVkD THE
bASitS Cf SiVtkAL LAPGE CHEMACAL IhCLl1AaES AND' THE DLIAESI1C SEWtAGE FROM A
POIPULATION Lk SLME 7?,#OtvC ktPSLKS. THIS NLLtLTiOK CREATED AN EXTREME SEPTIC
CLKC1I1CN IL.R 111 ,AslUk PART 0F 114k VtAh. CLhIhAliL. EF %IND V~ELCCITY ANC0
DIREClIENa RAlISfALLp AND CHANGES ih LAI~c LEVEL CAUSED SUDDEN CoISCHARGES OF THE
PLLLUTED bA1EP.5 U 1THIS ShALL SliAM INT1L THL NIAGpAkA ktllE. Al SLCH TIMES FISH
WMR FRIGUEhlLY DibbiEh u 10 LIL. ATlh 11hIli OF THE THREE PERIODS CF FISH
MORTALITY $ueML EXI~LELT LLHAL A$.stNl SEinLo TIE BE PRESENT THAT NORmALLY UST BE'
A&SIN7 bkCi*uSE ThE PlSi. P-plILL' *AS SL fMUCln GRLATksI THAN1 HAD EVER &ELK
ObSERVED IREVIioUSL~el. IL CuMbIt.Al1Lh Lt ClRCLt-S1At.CES CF NLPEkCUS PO;LLUTION
SJUkiC[Sp l.oP&tCiLS ULLttlEKLlA 4i.bSlANLSo AND ThL lEMPORARY NAlIRt Gk isqEi ACTUAL
POISLNING IN. THE RIVkR tADE 1i IMfPOSSIbLL IL fIX ANV ONEl EFFLUE.NT AS
PESkChSIdLL. Ii4VES116AILL-h UASLLIJbLL A SHLAlAGE Ok AVAILAbLt DATA ON THE
IL4FkATIOF, LIP-1TS Uf FISH# kbIECIOA.LY tKiNo RIVER CLsNLIT1OMS. Tnmt.GH THE
DESIRUCICIK LPI. t FISH WAS IIEGRE71ASLL AfO MLCH NHEEDLESS CLNCEI4N 6AS RAISED
UV~i THE hiALlm #,f 11k NIA(WAIPA RIVEN LLh?-UIlIiLS, lHiSE THkEE EPISODES D010 SikVi
10 FOCUS ATlEhlUN ON. lih UtPIUkAOLE CCKDilZONS kxiSllhG, 3M 114 BUFFALO HARBORk.
PLANS AND SIUCIkS ARE WELL Uls~ks %Ay, bV lit ANDUSTRIES iHVLLVkD* IC TREAT THE6IR
WASTES CO TL UASf.HAN(.L A PART OF L. Ihit. THE CITY SEWEfRS FOR TREAThENI. 11 IS
HOPED THAI b11IN ANOTHtR YEAR AT LEAST fvC IPtk CENT OF THIS POLL~lliON bILL SEI
REMOVED AND lIhAl POSSIOLE F~lUhc ktCLkhiNCkS OF SUCH EPISODES WmILL BE
FORE ST AL Li

630 TAIl, H~bA&L 0-1
FEDERAL GREAT LAKES FISHERY kLSiAkCN, LBjEClIVESm PIujilTZESs ANDO PROJECTS;
(1'472) FRLC &ST FELkkAL C~riF LiK lht 6REAT LAKES# Pt's4-4s7
US; kkGULATORI A6ENCY; kESkAACH; PkI(OGNA-Si FLSHiRikSi FISH;
US-FCSI97j; GCLDkie;
FISHE&iY PkuloUC1IOK UR Tht (MitAI LA~itS kiGIC' HAS DECLINED DRASTICALLY WITH SETTLEMENT
OF Il AREA. PREI-IUM QUALITY FIvSEtS CP THE GREAT LAKES SUCH AS WHITEiFISnh, LAKE
ICLi, ANO MAL*LkYkS i.&Vt BEEN RtPLACLLU BY LESS DESlItED SPECIES. THE CHAN4GE 15
AT1IIS0ED 10. SELE:CTIVE OVEkFIShiNGo PCLLU~iCkp AND THE EXIRE14L ItsSTASILITY Of
FISH FCPLLAl!C.S. Sti LAMFREY Pkk6AT&.,K IS STILL A VEIiNG P~sbLEP bUT PkLGGRLSS
IS WEINC MACE IN CrONIKULLIh6 lhi~S PAkA.NITL. li FEDERAL FiSHs't RESEARCH PROGRAM
W1114 l5kADQULAklEAS IK ANN AkoUllp P.1, HAS le ObJkCIIVL OF fR~vIDING BASELINE
IKFPkrAIIJvKD s(E IN kkSCs.oRLL USE DE£.1SiLhio AbsO.1lTHE ISHkS CF THi 6fitAT
LAKES. STUDIES OF THE hABITAl ktwLIkREhl~S 0F FISH AR HIGH PRIORIY. THE
PfiOGRAP INLLULhS hIS's PufULAisIU AbStSlPklsTSv STUClES Of TH9E EFFECTS CI MRCuRY
ANU CiHER CUNIAMIhsAYTS ra14 FISH, ThLAMOL EFFECT STUDIES# AND GENERAL
INVES1IGAIILN OF Imt IMPACT OF kNGiNEERING PROTECTS OKh GREAT LAKES FI$NkRiESo
THE %u$K 1S CLOSELY CLOs'U1KATcD %ilh' SIAlL ANL CANADIAN £61140115 ThROU6M THiE
GFE*1 LAKES FISH4ERY COMMILSbIUN. 4 SMALL RESEARC VESSELS AND 4 FIELD SIATlOhS
ARF UiILiZLi. WiTH A SlArt OF 9£C ANO AK ANNUAL SULGET Of ABOUT 1.1 RiLLILN



OLLLARS.;

640 1*11, hCWAIkL Do;
61,EAT LAKt~ fl~tqIW LAb~kAlUhY)
(19721 USi 01Ak11khi OFP itik lN1tLh#b PRkk.SS IN SPaI FISI-igY RESEARCH* PP.

FIShjER1ES; &tSEAkChi; ALUiSI P tUDLtiA ?NGU~, SALVELIKUS NAMAVCUS4J POPULAllOhI
PERCA FLAlpk$CtKS; IkiCCU SAWA1LLIS; SIIZuiSitDIlh; LSMLkUS; DOkOSLftA CEPkLUIAWUNI
AMBLOPLITES Rk#Pt~klS; (6ASTikLSItUS ; PUatdGPLREIAs HEXAGEkIAS NERCURVI,
FES71CiDES; C1SSLLVLD 6.XYG~h; LCl*LUkLS; AkSiNIC; SLEPIUM;
GCOOEI; GCODE2; GCODE3; 16CCu0; 6CODE~.; GCO6afe; 1360J

547ANNER. Hztvlsu;
GREAT LAKES FISHERIES;
(19661 PI hA1UKAL RESGaURCLS CiuUhCILP illti ANNULAL COFEFRENCE. PP15-19i
FISH; CCMMLKaCIAL FI~hkkIES; FISHEA&S;
#1-NOC-CI; GCODlI; 6C(..vLZ; GCL~tb; GCC.DE4; 6COaDE&.; GCODI:6;

642 T14CMANID RO~kAT Ve; blkflELDP RIC4ARk i. SZWe'SKl, (DANILL S.;
ESIIMAIEC REkpP.0 E.SCF LAKE LIiAkIL P?1V1L5LAhKICUN BiOt4SS 7C VARYING NUTRIENT
LEVELS;
(II771 J1 GRiA7 LAKkS RES B(I-Z)81Z3-131J
PHYICPLAaKIUt; blLK'A4J NUlIREN1i, t.Llkl.ih LLADING; hODEL STUDIES; MATHEMIATICAL
PECELS; WAE. Q£~LALTYj
GCC~t5A41.1j
A SERIES CaF SIhiULAI1iOS 01 Ink NkSPONSE Of 7hE OPEN LAKE kECIUN OF LAKE OhiAkI0a
TO VARICUS LEVELS CF huIRIENi !hPLI IS DESCtlbkL, 4IN~tG A SIPLIFIED DYNAMIC
MODEL L PHYTLILANIL.-hU~hAthI 1I&ILkACIJUeKS lb A VW~ICALL. SiGMENliD LAKE. IHE
ANALYSIS OF THE SIMULATJLh5 IhD1L~lLS W114FtiUKTANCE OF Thi OVEkALL LOSS RATES
(IF WLRIENI. LNDLk AN H PC1i1ZtDp 861 kkAS..NABLEP SE1 CF PODEL PARAPKb1EbS, 7ts
SIEWLATIONS INtIuLAIc IAI* IhL FL WN LOSLILi OPEN LAKE PhVI'.1PLANK~ID 61EPRASS
OF LAKE ONJAgi6 C.CES NLI Ae.PEAk 4a. 8i it EloLILL~BF1UP WEh T#-E fRESENT AtP#aT
NU1V1Et.T LbjAb. fLk AN ASSLrEL t%~uAL~bk1Uf, LCME!lTI, lImE bIP.A7ICS INDICAlk
THAT REDLCTILKS IN #'hu$IHrUS LLAL %ILL 6L ACCCAPANIEL BYr REDuCTION Ira B1LMAbSo
A "PASILRAL" SIFILLA~iUN UNaIhL LLAL WI1MA1LS CCNhSlSIkKT bll- IhE CONDI11ONhs
PRiGI TO AN'S 1klekSivL ACII ilv IhCICA7L$ THiAI SPkING PI4YIEPLANI(j LEVLLS
bEPE 30%-701 0.F F,5Ehi sLthtLS ukIa,&Nh LfLN I~k KINETIC ASSIMPiIjhb. ANALYSIS
OF LAKE PESPONSI: U, itik Ub-CANADA %AIL9 QUALITY AGREEPEIi LLADS USING 3 KINMlC
ASSUMPIiLrS (LP1lrA11C IkA5UMAdLip FLS$1IlSIlC) INDICAlES A RANGE FROM 25%
DECKtASE 10 blit INCkLASi lb VtKl. I',YICPLAPKION ,OVtk PkiSENT LL ELSe FUJR At.
IMFIEENITA1i1i PkkiuC. (i .Io TLAIS, A LLAC *L0LCTlCh WAt. OF ABDUT I-lob PETRIC
TONS FhCSVpss.kLS/LA'/YAP kAKS istkha B.i A )LLND~ 06i.ClIVE 10 MAINTAIN OR I(EDUCE
PRESENTI PMY1IILANNIOh LkVkL$*.

643 1iNLMASP NELS06 A.; ftARIstLL,* KAIHtfi1k&5 MILLER# IvILLIAM k.5
GFE47 LAKkb NLUILNT ASbEi Sr.kK1;
IIS75) LS EAX PkrCLe bILSINLLAI&A /A66INUMFENI ASSESSMENT bORISI4LO. OCT. 1617p

MCURYPLA; AGAE&T SkUNI EN j BiWSikiBN1IkINTS HP~K7 RMR

USCkACE;L/3-15-1634; GCL'; ELLC~ GLotJR6

544 TICMAS* RIChARD L.;
Ah NEIS ?TRIBU1 NTNSP1 O PbRkiN INE CLAY SED11IMET GLF E A ORGAN

CARSON) 81 Shs.LAFv UN~ NAPI LAKES OKiAILA LEG SA.#CAAD CEIE ORINAN

M1ECURY; SLIP~tNTAR SkPER.LjT buL. 'v. PbC3VLr,

GCCI IjE;GUk;6f~4 LGt CUt 6~



HINtRALLCYA StDIlt-1, 4b.# Slit; 46kALISI1N;
24015 GCCloi44 #PC~i

546 7H4OIASP RICAI., Le;
SURFACE StD1I~khlS OF 1141 G~kA1 LAKLS)
(19761 RL~thbLRGkko LAVlh. ke Ahi, AN1014% RLOWRSI.. MDICARS aisRKSHOP Ch
EkVVGDNENIAL NAP1if Uk lhL pk.EAI LAKES# IJCp Plb1;
SEDIANh; NEWY WkALS; CtikhlCAL COI.LSIUON%; PESlICXLESD
IJC-RA7; GCLOEXl; GCOLE2; GCODE.4i GCOOM~ GCGOLSI GCOD&6i

847 194,A~ RIChAkD I..; IARAS* bILLIAM S.5
CONh1BUal, CF SiOI#Ikh) AhL ASSCIAILL, tLEPENTS 10 1141 GREAT LAKES RfcOl% k8LASI~h
OF 114k CAKADIAN Sm1LxtL1NL;

( IIJL FLUAhfe IECtihiCAL kEi'OR1 TASK U ACTIVITY Is PP57;
SEDIePEN1; ERLSIQN; SiOIMI1ILN FN~LSPh(.LS&L; PH0OSP1ORtl~ LGADLN10; 14&AVV HTALS1
WAIEKA71CAL PUDkLS;

IJC-I-PLUAkC-l11 GCOCE3; GLuiLE'; CC.L.&±.;

548 THLPSEN* AR 10 Lo;
PLBLIC PAR1II(IA1&Jr IN %Altk ANU LANDC fwAhAGiPtkhlj
(1973) NY SEA GRANT L~khiLL U UkcAl LA~tS P.AhAttMt.N7 PgOaLEPS SERIES# PP 19'.;
IiANAGEMENI; hATEk; LAND USE; PUbLIC IAkTICIPATlLNI
tS-CS-til-Li; GCL6E!; GCEE#LZ; ~ltui)L?; GcwDE'. GCODitpS GCL&E6I

549 IhOMSL'No KLITi F. ti.;
Ripoll SENSINfa;
(19721 IFY(PL b NC 4o, P.-~
CANALA; IFY6L; Rtm~U1L SthSANU; PKLoURAt.5f
IFY-8i'; ccuLtkv;

550 TIetLi5. Jo JAhLS; Jj~nK~uNv t. e. htpLeLkl;
LAPFRt'I CUhlk..L IN CtNALA;
(1973) GREAT LAAeLS F5Shtkl GU)'M IS5n.. AshcLAL kEVIR7 KitK THE YEAR 1971, AlPktNOIx
Do P'e2-'k;
PEkUPYZLN FiA.INLS; (LNIRLL; tLLCCAICAL LAhPkeI hARkitkAS; LAnPkIC;IS;
GLF-AkRI711 GCLDjaP %,CLDEL* GCLDt:;

551 TIbBLESP J. JAMLS; IUMN;)Lho S 6. . hkpbkkT;
SEA LA-FfiLY CLNUCL IN LAtAUA;
11;731 60WA LAK94 blShitR' CLKP.lSSlUjc. ANNUAL REPORT FOR 114g YEA& 191l2o APPENDIX
00 PeC.-tD;
PETOLPYZGK I'A&LIKLS) CfKTiCLI. kLECTK1C&L LAPIRL 8ARkiIEkSj LAMPRICIOtS)
GLF-A%-1161;bj E; GCLVL; r-Wok~i;

552 116BLESP .'. jAh'ES; LAKSA, AAki K.; JU14hSON, be (so mfEBERT;
LAr.PREY CUPNIUL tXPEkIMklN IN LANALAA
(19W6 G0iAl LAKES FIStesRY CUMAISSIU'. ANNUAL REPORT FOP THE YEAR 19*67, APPENDIX

Pk1l9EtYZCh Ic*RlNLS; CLNTRCOL; iLiC1klCAL LAPII-IEY BARRItRS; LAMPRICIDES;
GLF-AR-1%67; GCCLil; (,CC1Dg.; GCL~g.'.; feLCU,.~

53 719LLSP j. J*PES; LAhSAP ARNtE K.; JLHNSiUNDB G ife.1EkbitTJ
LAMP6FY CLhlreRL IN CANADA;
119701 GRkAl LANLS Ri1eIERY CLMMiISSIOe ANNUAL REPORT FOR THnE YEAR 196V# AkiliLIX
Do P4.1-47;
PETICrYZ0N P.iAINLS5 LUhTILLj kLLtR1ILAL LAPkkY bARPIEkS) LAMP&ICIDESS
GLF-A9-l'c%; GCOwt.; fCUjti GWULt,(

554 71bBLES, .1o JAMES; LAhSAP AARN. K.1 JLmeNSLhp B. f. IERBWRT
LAMPREY CUjNTIK.L 1K CANADA;
(19#72) 66Wa LAKES PIS$etRY CLEu.1SSl,1%. ANhLAL REPORT FOR 114k YEAR 1974*o APPENDIX
Do F'.3-'.k
PETRCPYZUNh MAkINLS; CONTkrOL; ELECTRICAL LAPPkiV IARIERS; LANPRICIDESS



GLF-AI-17?C) GCFDLI; GCODli; GC(L5L

555 TIFFANY, Lk*15 h.;
bICLOGICAL PkL.JLEP.S IN FRLSHhAL. hYL~kLbILLCY;
(134) GAMMA ALkhA RECOEkDo VOLe 241, NC.9 3o PP. 100-10691;
HYDROLOGY; mlLOcGY; kESEAIkCh; 9OTANY) kCO~tCICS;
64.331 6CE1,44; GCLJEW.

556 TIFFANY# MAW A.; bIKCHi5T~kp J~.imh be; LCUCNbp RONALD he;
NATURAL AND PL*LLUT1(t. SLURCES OF 16D~isE bRCPINEP AND ChLO&INE IN THE GkEAT
LARES;
(2969) Jo Of bAlE* PILLLIJTIOaN CONTI. CLNFERENCEP CNICAGO. PfIS19-13295
bkGINE; CMLCNINL;i ILDIriL; PiLLLlL-hj; %Alkk;
146t; GCODkIDZTZ; GCrjwjILZl; *CCDLIBBT7; GCOCkEa.WT1 6CCDElSlT3i GCODE1111414
GCMCIB4T1) GLODiiA3lk; GCO~'.AZTIj 6i(Li,4.l3j 6CODLIP.4131 (&CODEM'.474 GCC.DE&I
GCOD1Z; GCOGE3; GCLijUE; GCODEb; GCODEW;

557 ICRC-ERSEN,- Ih(NAb; TOIP, ZAFkk; CLA.KKLs wILLIAt Go) JENKINS# WILLIAN J.; *RG&KkRv
UALLACE S.,
A NEU PETHOba Fijk PI-YSICAL L1P~hLOGY - 7RITUM-HELIUA-3 AbES-RESULTS FDA LANES
ERIE# tqU§Lhaq AND ONTARIO; -
LIMNOLOGY AND OCEANOGRAPHY 22(2):181-193.
TRACERS; 6LLL~j(6Y;
5172; GCCDk3; GCLDE41; GCODi5;
A NFU PElmnUL IN PmVSICAL L UYBASEU ON THE kALIOAC7IVE TRACER TRITIUA AND
ITS STABLE CAUGHlkk PRO3DLCl, 3Htp IS kAAhINLC. THE 3hE IRLDLCLO SY THlL IN. SIT1.
DECAY OF T~I IIUh CAN bk L.StD IC CALCLLAht AN EFFECTIVE UATES KM AGE* 7"kSk
AGES CAN ltE bEk USED' IL LST1IrATl GAS LACMANGt RATES, GAS RkEEAL AT TLIRNOVkkv
AND %Ef1ICAL C£'iFH-USVTY IN THE LeALe'ot.;

5STSESSL~Eks .ILLIS L.; £Lj4TlN, lh6KIAS S.i 6PbAi., EDwAID;
SEASCNAL vkAhAliLh Ci1 SLPL LiMN*LLL^CL rACLCR5S IN IRONLEOGiLIT BAY, NY;
Wot.3) AIKLOICAN~ hIDLAID NATURALIST. VL.L. -%(v. PFbld-9C31
r.LIPh1LC-Yi h1D9LLC.UY TtPLK~&1IKLj i Sl.,Lm itFTm; S*'ECiAL CODUlCI',lTY;
CHFP.ICAL CDP;ILSIl1LjN; D1SSLvtkoLAOYCEN; PHL$PHURLs ; PCJLLLT1LN; ZOELPLANTON;
CCPEiZDA; CLALOCIENAi ROTIFE.RA; PPITILPLAhKIC.N; CHLO..,Pt4YTAi tYXGPhYCkAaJ VIATC.PA
PRCTCZGA; PhdMW~ IP&LL,.1lVITY;
2!5C; GCLJL,'Ci;

59 TRITPAN, NEIL D;
CHL~ekGPl-YLL AND PHAELPhY7IN DLTEI.tIhATILN CF A PHYTCJPLANON COMM1.NIT1Y DUkING
ANC AFTE6, ILE-C.C Ek;
(19741 kICE LkELP tiILE0ICAL FIELD' STATION bULLETIN, 11ISi-bb;
CHLOjRZ.I,YLL, 5aiYlQFLAhNIU'; ICL; bATE.k;
10-60S-81074-1; 6CLUD&5D3;
CHANGES IN. T1i~ QLANTITY OF CHLOROP~HYLL IN A CGMhWAI7Y CF PNYluPLAKI0OA AT 3
LEVELS IN IlL WAEI( COLUMN WERE fDiLDP~tu. Th;.6mL 3 SA14PLINF. DWES. THESE DATES
SPANNED THE INTERvAL. JUSI P41LIL TO HL Si-.IN6 ilAo AND JUST AFTERa lhE ImAlb ITh
VALLt! CBTAINED bYSE THEN RktLAILL TC lilt IHYlCFLANTON iPDRULAILLN PRESENT AT
EACIH LEVEL TL DIS..USS POSSIbLi 4LIIITIATIVE AND QUALITATIVE IRELATIONSIP5;

550 TULLY, UILLLAP. Po.; Th~riE, jiOhh A; nDLTDI1% NL.bERT; K1,1Tj, ftiNALDI ATKAhlOd&As

DEVEELCPPEhl bUITABILITY;
419723 51 LAw~igCt-kASTtRN ONTARAL COMhISSICN SNO~iLINE STDiCY TECHNICAL kkPLIRTv
92P;
EMGlr.EEPIrG; LLVLLW.ArkNT PLAhN1NC LAND U.SE;j MAhEMATiCAL NCDLLSJ NYDkIIL(LY.
WATE6 SUP'PLY; kuIt DRAINAISE; (kLur.L wo.tER;
SLI-STT; (GCOD5D4; uCL.Ot3C.; GCC~iti;
THE EN6INEkkIN6 ANALYS.N O it ioViLLFhtN FOTENTAL OF THE STUDY AREA INCLUDIED

CCNSbERlILhS F IP.EIAI 5UlAVL~l ASwEL ASLONG ANGE4 IPPLICAlZONS.
arGPini.G ippwEDiA S6llAb*LITVp 1"iE ANALY!Ib UAS MADE BY THEk LSE OF PikitILUSLY
GATHEAE, DATA Crj.NCjkNt#6 SLILS* FLujLDINC-P htATE SkUPPLY ANDJ 11FOGRAP1lI. AAEA4
DEFINED AS H"ALSIDSALh btRE GLASSIFILE. LuhCEkkIh( 0tviLOFt~thT SUITAVILAIY BY



CRITERIA CAlki-iti0CS AiD NhlhLbOL4461 AG~iEL UPON ftU1UALLY BY "idftS (0 caPS
ANL THlL CuLLLt. liii IN46ST ljf I" ANALYSIS FL~k LUNG RANGE IMPLICATIOIS F~iU.M
ON D1IkVPh1hk. The. FASIuILIIV CiP UIGI1ALLN hALUELING TOOL SILKPN MjAIERl UN0F I N
THeL SIUDY AftiA. htue IUTENTAL US. 0 SU~h A AEODEL bloULD be. 1( AID ht~i IVALLATION

OF TuE kFIECIS 00lie 11L ISPUS11ION CF kkUDe. SCIL OaR OThhk FLLLUTA#%TS ON ihk
ECULOGY Ci* 1tue AARSh-SA T AkhS LP Jt~i STLUY AREA* thils PCRION CF THE SIDE.',
REQLUIkEC TuE hkASUNEhENT LAD CUjLLkCT1f;J. OF 501 .E N FL.S L4F DATA 70 iNVESTIbPATE
ThE 6EGTONAL hVDk6LOGIC hL1%UAENkIIY Ot INEl TIFGAPHV Cf THE STUDV AREA. THE
COLLECTICh AND PkESWNA1lON VF THE ELEMENTS CF, Tie CLASSIFICAIDIN SChtfti ARE
PRtESFF47EC IN TABULAk AN& (.kA0OICAL FC&t. IN ThE RIPORTD MAP Ila MAJCR EhNINERING
LIPI1ATIONS FUR btVELLIPh&*ST ALTeCUGI- MUCH (if TH4E STUDIY AREt IS CLASSIFIEC. AS
NLEAS1 SUITAbLia' tUft LLVELUPMEth DUE IL A LOW POTENTIAL PUR SE6AGt DISPOSAL# A
GENFALIZED IhIERI~iETA7IL' Of MAI, la ShOULEC bi SUPPLkieENTED SY IN DEPTH SlIt
INViESTCAIILNS 6kFORk TH~E LUEAILS OF ANY LkhEL0PNEO.I PROFOCSAL ARE JUDGED. THE
DEkIVtj CLASSIfICAlON SYSEM CMoLD SE SiGhiOCANTL, IMPROME SY SPECIFIC
DE.TAILEC INVe.STIGAIONS REFINING TH. IATA ON P079NTIAL PC&~ SEOWAGE DISPOCSAL A14D
GROUND. kATER 6UALITI CHeARAC~tk.lI1ASo THE INE FRAM FOR THIlS STUDY PRECLUDED
ATTEPI-TS AT SULOi ANALYb*.S IN TeelS RLP~bi.l 714L POPT... (AO 14L STUDY Loh SICkh
UATE R-UNLFf hCODLLIN. FEASibiLIY Ste~bLO ImE 6EGCN TO BE QUITE TCPUGRAPHILALLY
MUMLGEtiLCUS. AND AN. FACT THENek APPEARS ilu bE SUBSANTIAL PRCOtiSE FOR PREDICTING
THk FLCe. IN. IeE SMALL UN(.AUGLD SikEAPMS IN The. REGION BY SYkNkEIC leTUROLOGY..
ALTHOULGH IP.FUKIAKI D~LAILtb INFILIWATLN ANO PRECIPITATIIiN CATA WERE hGT
AVAILAELE FLh. MUST OF Tlee 410DY Akka. imte Te.CHNIGUE Ot O-VLeQgGING A SlAb(PAI
Ue.XT 1',ORLbAFI4 FOIUA IeE DA1A OiF A GAi.CaEV STiAP A1,D ITS TRANSFOSITION TC AN
UNGAUGEr SIREAh bv TCPDGkAPHIC CMlARAC~tN6IS1ICS WAS SH~bh IL PRCDLCk RLASONA&LE
ieeuMOGiKELLS ReSULTS. TOHl ADDIION, OF LasTAILED INFILTFRATION AND PRECIPITATION
DATA 15 iU114D 10 MAKE. Tue. NEDEL PiC Re.FRLSENTATIVE AND FUNCTIONALI

S61 UhNITE STATES; CANA6DA;
(vwtAT LAO~tS *Alko QuALITY AGREkhktl LP 14t7b. -AGRkieMENT wiTt ANNEXES AND TERMS OF
RFFfket*CE, 6L1.e.EN 11t OUNIIe. %1A~tS LF AttRICA AND CANALA SIGNED AT OTTAbA

mAlte ULAeI1Yi RieGILATIuh; I.Ci lee SPhUAUSi 61L; DREDGING.; DISCHARGE PLOW;
Wk-L-1C-i~oeF GOO

562 LS AbSTY COke'S UO EN1N1hitvS;
RiPCPT EN (sktA1 LAKLS iPch - LUAST FLOOD LEVELS;
(1977) US AkPFT CCI.0S OF tkNCiL..S;
hATER LEVELS, mIND; FL06D CONhTRL;1
US-Cl'; ECOUL ; GCLDi2; C(.3; (pCU..k4; 6CLOEis; GCOD66;

563 us ARPY CORES uf ENGINEERS 6BUFFALC, DISTRICT;
SLACO FIi'sER hkk YwkK, PLLC. PLAl.. INFkkmATILh;
11977) UoS ANPY C..RPS CF eNGINEERS 66FFALC, LISTRICIv IPP32 11 PLATE$;
FLOOjDS; FLUaCO PLAIN; FL..aOb CuNIfRLe; 1RE(ULAII0Ni
US-CF-bL-F~.U4T; GCLDi5641IJ

664 LS ARMY CLRl'S OF ENGINEikS SUPFALL DISTRICT;
CAYUGA Cke~e~e IN' ht~ TIwoS OF WC1i SkhtCAP CheEOTiamAGA AND LANCASTER FLOOD PLAIN
IFFOPMAlluN;
419(7) L! ARMYV CORPS LF ENhLEkkS bUftAL(. DISTRICT, PP42 2 PLATES*
ATTACNMENI j
FLC FLAIN; #LOLaSU; FLOLL COiNTRGL; Rt66,LAIICNh HISTORY;
1,5-Cfr-bL-F5A413S'.; 4bCODE.A41354;

565 US AEMY (CR05 OF ENGiNeLLRS BUF FALL DISTRICT I
CREEK UZCEkIhu., CLEAkING DEbk!S AhL RkhuVAL OP EXISTING L6% MAIER DAN PkOAjCII
11;.7t) 0 AukPY CLIPS 10- tt-1iES bLtfALL LISRICT. PP12 4

*V1A~jkNfre; 10MP*CT; DAMS) WATkR LEVELS;
US-Ct-BL-F5L31kD.L; 6CCDt5D31Z;

566 US Affl' CuRPS (.f EhGINE%~S BUFFALO DiSTRICTS
DEBIS ANL LEA hAltI DAM REMOAL, hAPP0ILI CREEK# AMSCYP 141b YORK;



(14771 US AkN.1 Lukis (AF kh~iikxS bUFiALQi 0LillIstPl AFlIP
fhv1I.OKP~tN1jiFAl DAMS; UAlik LLvkLS;
QS-Ct-BL-FC~.,t2al GCLDOj01kj

567 LS Akt.Y CwPJtS OFi thGItkRSi SiFALL DISIRILT;
DRAF1 EtWIRL#tiNAL S1A1It~kh1 QJSkGC SUAM SWAILK ULul t NIA(GARA hDNAwV. PFi.R
CURPVRAT IUh;
119721 US AAhv CG&P5 0F ENGIhkl&so 241p
EWRN14NPhl; k#hI& Ts HYIL,9LUGY LAND L~ .k; LLECTRIC ffjbtk 6ERfAIING SIATINS;
PLjPULAIIOt. blk4AP.1SI FISH;
U$-CF-OL-E1-bD; 6Criji~.D3;

566 US A6MY CUkfS LiF Wa1NtLOS 6UPFALL Ulb51K1C,
ELLICLTI LKittK IN IHt )L0.4 OF LArhLASIU L AL~ik AND 1h 1THE VILLAGE: OF ALD&ND
EFIL CCLLN7Y, NEWg YCNI FLLO' ILAIK INF~ktA11CN;
41972) LS ARMY CLRP5 Vi thfiN&&ikS 6UPFALL (ISTRIC7# PF'Sb6 ' PLAI&Sj
FLOOD PLAIN; F QULS; FLUjOL CUNTkUL; RLGLLAIILN; HISlOKY)

560 US ARMY CU~rS LF LhGltktR *FfALC JIS~IkICI;
FINAL kNIkLhtEtdAL IKPAI. SIAIL'tkT kRrI.l1 AEP~LCA7ION BY NEU YONK STATE
kUtLT4IC ANWj GA 6EkPK4K11IJN PkUFC.StD LAYU(.A SIlLON SUM4.RSE7P NEW YORKi
(2S79) US Akil CL~iS Lf thU1NkLkS bLFkALL 1IfiICl, 63t
iLCIPIC Lo I'i, tm &YkhA1UP $TATILhb; LAND~ 1,5; RECREAMJ oAliui SLPPLY;
NAh'IWA41U; MtLLI&..LUCY, Ala FOLLU11Ct , LA~t LEVLLS; hAlik LLUALITV, EhVILNihtT;
IMPAC1; FY1LFLANK1.,tN; ZO fLAhN~iIU A4ILS; LNDANGE ED SPkCJES; PLANTSI BENlIMUS)
US-CA-OL-LI-ii; tLLLf~bZ;

570 LIS AkPY C~kVS UF fbIikRS WLfALL DISilkCi;
HAP-LIN bEAU. 5111t PAkK LULPtkAlIlit BtA~h tKC.!1UN CCKTRLL PIL.JLCT LAKL iihiAkI.0
PILN~Iuj CLuNTI, Ni.. Vi..Ii. fNAIL LNV1KLNhtNIAL SlAliINTEh;
(Iq7Z) LS APY CL1PN Ufj kh;NtK bWFALL, CD1S1kA1.1 Z'.Pi
WIN1S; Pt~kL'.1ILh; tRt.LI% CLNIRLL; t1i' LRb; IhFACI;

571 Lb AkmY C~e.4S Of thulhthc OLFtILC &UILI;
NL. YrRkK SIARl h~owS
1197o) LS AkPY CU..rS O~F ig(,I5k SUFfALL 61SIRICI FKi, NY DIt7 OF ENVIK(APEPiIAL
CCNIAE1L7iul, UhPAkui;
14V; NhAOLIkS; IIhVSIC&L ChAILAC1EkKS11C4; FACILITIES; SIktCTUkLSi RECREATION; FISH;

REP-C-US-Ci-SU; f~Lk', r6CLi~aL,v 66,0t; 6LL~.G2s GCOCkEG's (CGDE4G3i GCGiD&*Cbj
(iCCt&0A4; (PL4Ck:4 ; bC~vt&b8'; £CvDt,.Ci; (CLLi!C5; GCODE5D3i Gi.ODEUD!'

572 US AFMIY CORI'S OF LNGLNikkS BLJFFALL OIS1RLC1S
NINEKIL( Ci~c.tI FLLLC FLIN IhFUjkr.IITLhi

ll17tl LS i CIPS GF t#$uhkkkkS bLI4ALI LIMLClI PPbS 4 13 PLARESI
FLELL PLAIN; iLULDS; HISILKY; PUCUL Ce.iA14L; kiGLLAILON;
US-Cri-PL-F LsIZ; 6CLOE5Ca12;

573 US AkMY C~skI CF fihljtkkS BUFFALL CS$kIC1J
OAK LFLHAuiU HAbufto' (JNLkANS CLhITD hk% YUkKp FINAL Ek~lkOhPEhTAL STATEMNT;
11q72) LS AotI CIueS LF khI .umKeS bLFtALIL LISlIKXCI, 13 P# %AF;
uiAe~ciRS; .tTljst; DkiLED6c,%; dRkAKIA~tks; SLITliUS; SiDZth1; WE&i; ChtNZSIAT5
ENIRCNKtl IMIACI;
US-Ct-BL--t~jA#; 6CCAEb4; GCODk~b'.Tb;

574 US A MY CLRPS CF Eh(,IhEiAS SLFAL LISTRACTI
LATPA LAEEK ANDi GkSLE 41Lb FLULD PLAIN INIPCkMAIONj
119731 US AkM1 CLkPS OF EIictuiS BUFFALL LISIkIClo PF32 '11 PLARES;
F1.CUL PLA14%; PLOED CONIUL; FLOL..S; hIlluftY; kEG6LA710h)
LS-CE-BU-F5C21%j (COtC27t;

575LS ARMY C~ootfS (if tkPIKELkS fiA 4ALL i&U~IIi;



ROCHISIFF hARbLRi. .LNRLt C.LIWYv t,. VLkbk. FINAL ENVIRONF.ENIAL SIAlknINIS
(E1,72) U5 AktIY tfikiS OF ktddhEkRS bi.~fALi, LiISIRICIP 1It* : FIAPSO I? ArI'5
IhkbtF,51 IJREL,1I. SL1hNh kh~lki hift1 IAPACIJ

876 U! Al MY ClikFS Lk kh~6INtkk$ BUFFALL OWIRCI;
S7 LAwk~hCk btAkiYP N.Y. fEASldjLll'f ShoLl FLF ADL17ILoNAL LECKS Ahb OTHIRf
#4AVIGATIA~h 1lRC~Lkth1S. PLA#h UP SILDY. Dl&Fl)
(17t) US AkhY CCRPS OF EKGI~isERS, 1'6i'I
CANALS; A~bAIL.; GtUe.UkP~tLJLUGT MkTLCRiULLbV; WAlkk LEVELS; PLAK-IS; 6ETLANOSI
FIS19; PIIYT LANKILNj ZOWlLANlKIUN; mAdITAT; A~tS; SPAWNING; PAfNALIA; AMPHIDIAkhNi
ENL'hNC.FiStC 5,tSk i'ECkEA7Ii.)h; I.At LSE; ECLP.CMICS; PUBLIC PARTICIPATION;
CS-CE-btU-SL! ; GCLDLI; GLCUL2; (7CUtB; 44EUk4m; GCLUtrb; GCLLkbi GCQUk7;

577 LS ARMY CLRI'! LF LNGINik.% BUFtALL. DLlvklCl;
SCAJAQUAU~.L CLEKk. ItN lk Y(MhS CF CMEEKILAGA AND LAICASTlk ERIE CLUNTY# Mbki YORK

(19f9) LS AkrV CskPS Cfj EY.GjpkEiS bQFFALL LISIdCI, PP67 +t PLATE$;
FLCLuOS; FLULLI VLAIN; kL~C0 cUhlkQ~L; hlbhp#dY; AiLLAIN~t;
LS-Ci-OL-i.A',3S1, fmCQDL5A4mT3S1

578 U'S AkPy C..kkr UP LNGCINkLkN fiUPtALL C!SIRICI)
StkLP.A9I' k~uSlLh U? 7n& 6ENLSLE AIVtl A~Ur.G LATTICE BRIDJGEkGKAD, CANEADLAP kY;
C1'.7t1 US AI.MT CLIPS 0F EkGNtfkS bUPf ALL UISTRICI, PP ', #;
S9Ck; EILJSILP.; FLLOVS;

579 US AfrMY CL~fS Gi' ENGINEERS BUPFALL CI1iNICT;
MftoAi~LA CitR bA1ltShL.D lhltlAI! FLLLL W~ACLMENI STUDY;
(1C.7t) US ARtY L04~S 0P E1.119LLkS bi.,gAL . L,1S1kICI bLIFALL WtkOPLLIlAh AkkA, NY
IAAII; ktSLUPCt NAlNAiLMLNI S14.0i INrAL kf&1b1Ll RLPuicls PPIS + 14 PLA~kSI
PI',YSICAL LnmkAC~kjSlICN; fLLkht, .LAlh, KtLUlA.Lh; CLIMAIULL(Y

GCCblklt4T253;

580 US AkMY C(,ki, LP LhblLikS 6UFI-ALL DliSIRCl;
1U19A%~AtLA CIkLI% hA0tlScL 1NRIL FLLL PAhk(,Ehk191 SIUDY APPEND1CES1
(19?e) U i~t.Y CukkS UP k%(bhckS b,,14LL L&SIkICI;
HYDACLCCVY tLULCS; PLL L& tLjh1.xA; gAL~iLAl1uNi CLSI-diNtf1 ANALYS1SJ
EP.G1NiLRII'd-; 4,LLCUYi PLOLIC PWkTCII'AIIN;
US-Lf-UPA13F3A; GCi5A',1sS!;

581 US APPY CLPP 0Ut LNG119kRS h~ok7H AILAP%71C bUVSIEN;
WA~lk RfS..i0Ckb LLEIPthl IN Itk YOriK;
f1q771 U.S. AkdSY CCRPS CF kNGIhttuRS. 14mb PP';
hl~; *ATF;; ktbUk(kS; OLVELCPhtlrs PLANIN6~() FLLCO CGONIALL; IbATE6 QUALITY$
US-CE-9KA-NY-19771 GCLUE'.; GCLUESl;

582 L! APPV C~indS Cl- thGIhEtkS Nwlih CtrINAL DIVISION ;
WA~ LEViLS UF IML GREAT LAILS xtk1ll UN LAKE REGULA71iNt' APPENDIX D EFPCTS OF
LAPF PECLLA11ut. Ut. hAV1ATiUN
(29t!) US Afttl CLAP$ UP EKGINtER! KUPTN CEhTRAL DIVISION PFP1t # TABLES£
P L ATIES;
WAltE Ltkb&U; tA 1EA1;L; kELLA~iLkI hAk*CS; SLAYS;
LS-CF-NCIL; 6LCLL; U LU L; GCU(.t4m GtLttl

683 US ArMY CCRs-S LF Lhsv&EERS NCS'TI- LENTRAL DIVISION;
MATED LivtL! LP t GREAT LAt'cS RLPLi'T Liht LAKE kir.LLAION APPENDIX i EFFECTS ON
NIAC0A PUWaJ. C.P ktIbLATlhi, LAK ERlic
(19E5) LS AkP% CLSP!S OF kNta LEkS hLl CENTRAL DIVISION* PF2! * S PLATES;
RATEk LtVl.LSI CIWR5jUNS5 CUlgkNttSs vULUhk *KL.' Cu#RET FtLo.; t&CWaIC PObLA
GEISTIATIlr. kLEC110C PLwtl (atI'mLAlAhN6 STAIICiNS) COST-biNEF11 ANALYSIS; LAKE

Km. L$-Ck-t'Cl; foLOC..A411; 6CC.'ttA403;
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584 US ARMNY CC~adS Of ENGILEKS MLkg CENTRAL DIVISIOtI
WE$I LEVkLS 0F liiE GktAI LAKELS kLI Lhr LAKt Iit0I.LAT1Ct. AfFPINls F N&GULATCAT
WORKS;
(1~eb) LS ARM~Y CCRPS Lt tk6Ikfftj NORTIH CENTRAAL DIbISIOhi OFZ3 4 14k PLAlISS
REGULAT~it. bAlkk LtL. HIENUDS; 0h61htfAING; DUifLUb AND IktLbb
US-Ct-NI~CFf 6CchrELk iCOUkEs (6C(ij04AITJ 4C(.IA513; 6LCaOIA5

SOS US DEPT OF INTERIORk 6 GI (.ICLA fiCALAILONJ
wATffi-Ok#4tm11 LIUTLU~olk OCRLATIUN IN Iik LAhk OTIIAkJC. BASINS
(19t7 US DEPI OF- ITkIOf- B OF CLTOOLk kkCREAIIC-hi
WATEPI 01LkjATlNEj LaNEI1A LAKEU CAV6GA LAK.I SENECA LAKE; OTICADASA LAKES by)
BEACHES; FISHING; IS'IQNI GAL~ohD$; bLt.TS; bAIE QUALIiVJ
US-1-02; 6cOo&5Ci: GCULokb.

5896 US DEPI OF iNTEkIOR FISH AND WILDLIfE SERbICE1
FISK- AND hILOLIft AS kiLAIEIJ IL %&44) QUALITY LF THE LAKE Ol-TARIC &ASIN

(196q) US DkFT LI 1hTELkO)', !Wb;
FISH; bILOLIFL) lISIIERlkS; WEEU LUALIJY; PHY51CAL CHARACTERISTICS) 11090,ILLOGY;
TEMiPERA71.ki; ICE.; 1H1ITOY; SLOImiEhT; CURitEhTS; LIGHI IhTENSIT~j TiLANSPA(R&NCYS
CHEMICAL CONILSiIC.Nh; fHYluPLAkkICh; lU&IkLANKI~h; ALGAk; SENTHOS) FP4PLATION
OfriAtICS; SILCIES lI ENiSIIY; PESICA FLAML.CE*S; SIIZQSTEDION VI1RfLiUM
LEUCIC)4THYSi LkFCISJ CbRkGGNUS; cYFRtUS; GS1SERUS; ICTALURIS; ESCI LUCIUS$
ANGUILLA; SALVLLNU.S RAYACUSMI
US-IF-SR69#; 6CWt.A413; GCLDE5C2T5;.GCLOL!.D3l4; GCT2DkbCZ73; 6CODESD31 6cO(;tScz;

587 US DfPT CF IlhEkklDP1FISH AND WILbLI~t SEkVICk;
LIST OF ENDAhGE~tC ARC IKAEC, %ILLLfi AhD PLANTS;
(19791) FIJLKAL REiTR44(I1)S3t-ate.4;
US; EKDCANI.,EILI SFLCILS; F15n; bILOLlfk; A E.a; AMPNhISANS) GASTROPLDA;
PELECYPODA; lKSEC14; PLAN15;
ace?;

588 US DEPT LIt Ir.TERILR Ft t Aku UILDL&E StRVICL REGIONt 5 NY FIELD STATiON;
GENERAL SIuL(1GCAL StokbtY AlL IIRPACI ASSLSb01Et4S FOR THE I-OPT NIARICI IIAkCSC*
PI-UJECT, N 6 YiUK;
119771 US CEF LF 1hNT~LkjLR LjZP;
PLANTS; bEtNlhLS; FISH, INERlESAIES; abtS;

US-F-I-i;GLLDL.Cto; GCFJktpO?5%;

589 US DEPT Of IhTEkiOh GtuLO(61CjL SkokbtV
6ATER FESUUkCkS LAIA FRoo NEv YOuRK I-Al I SURFACE WAER ALLIIS1
(IfftS) US DEPT LF lhlkI-Ibj GkELLLGICAL SLRVk~p 3t6P;
NY; HYDROLOGY; GRu#.N6 bATIk, %AlL9 GLAL111) LAKES; btLOCITYS RESE~tVQIRS)
ANALYSIS; SEDIMENT; vATER; CHEMISTRY; TLAPERATUkE; WER LEVELSI

US-(,-RD-0-t-I.GCODt',b)G*1'; ~LL~f3S~; .GCOO4G5T353J GCODE465T3S1;
GCOD5A413; GLOjDk5A4l4S1; GCLwfibA'u3Sb; (GCLDt5A4T3S2; GC.JDE.A473I~iS 6COUE64TSI
GCCDi5C7'l; GCUotdCZT6; GCuut,'43T'.j GCCOLD41;

500 U5 DEPT CF iNTtkIDRG 6ECLLIICAL SUKVLY;
WATER RESUURCkS D*1* Ff.. hk- Y(JkP.FART 1 SURE-ACE b.ATES, 6ECORDS;
(1'4t%) US DEPT Of 1I.TEkr1OR (&ULUC-I#.AL StRiT.~l 283P;
NY; hYORCLUGYV; GkGUNL, WAIL)', %Alt)' CUALIMY LAKtES; VELOC111 RESfiRVOIk$;
ANALYSIS) S&LiIENl; *ATkk; ChtISIRY; ltEKPhkATURL; bAlER LEVECLS;
US-IG-hRO-hY-c.r-!; (,CL~kG~lE4J GCL'E4GT3S~i GC~t'.GI-3S3; 6CLE413S.&
GCODt5A41a; G(.OLtkA',S1; GCbDk;A4TaS&; vCC#)ESA473S2; GC6CESA*TSSA; GCOiDE8473;
GC0D[5CZTSj 6CLE Lilb; SC~oWLDD314; 6COLD~iEP1J

591 US DEPT OPI- lt IUi GEDLOG14AL SURVEY;
WAIER FESLURCLS LAlk FOR~ NEh VuKK IART I SUkFoCE %AlE& REC.CRDSI
(2970) US DLPI E-F INliR .. GELLC41%,AL SulWEI, 302P;
NY; mYDRCLLcY; G*LI~hD bATES, %AATEI 'L&LIT'; LAILS; *ELOIIIVJ ALSE.'bOIR$;
ANALYSIS; Sk~lNENT; %AlL)'; CHEMISTY; IEPE-tATURL; wAILS LI'.EL5

US-G-bL-N-iC1; LODLE6b7a.; GCLEGlSLA GCUCI4GITW3S31 GCODE4657IS11



&COMEA413; (#LD!431 GLL~ikbA411I5 GC&Dt§AMlxSZi GCGDt%*1S161 scootta*11J
GCCLV521.' 6&UkiL2CZIb GC66.5L31',5 6CU4.MCD111

502 LS DEPT GF It.TERkti (sOLL.aIChL SUkVETh
WI* ISOUACES GAlA F(JsK MWk YLekI Pabi 1 SWd'tACE ftAlil PIC6OSI

(19718 US DEPT 0U hTtk1W' 4IitaLriGCAL :DUuivkVp 311ri
IMS IVDALLCLGI 6kLLthL wATkk IdA1t QUALM;I LARES) VELCII 1616KV1aZRS1
Ar.ALYSIS; StD1?QI~b; hAitlt; Lmi~hlIP8; 1iftPtklcA1&O; *Al LEVELS$
US-16-,.RD-14Y-71-11 (6COUk'.1141 GCGOEA61?13S21 GCOL44k'MiT3~ CCLU4E*GSS
GCLL,1A413; GC bkbAM3S~j GCiuuE.5A~l3S3; GCJ1.#L!A41bS2 GCODkbA473S1OS 6LDLS'.l3
CC5CCT:;1 G(Obk5C.21; 6CLUibU3's; 6CLDiLt.D',t

593 US DEPT Of- INIMiUR CEDLIMCAL SRVECY;
WATER kkSUtd&CkS GAIA fC* t4&h YORK #'All1 SUkfACE wATEA RLONDS1
£1972) LS DEPT (of lmlkRIL. (6LUg.I.LAL UkbkV* 313P;
hy; .IYDPCLIAGY; CII~juhb mATR; wAiLS QUAUIY; LAbkl; VELO~CITY; 4SS(SVQ~kSj
ANALYSIS; SEINbT WAtfi; C1lEPISIfLY5 ltk LkAl iAI %Altk LEVELS;&
US-II-hAD-b'l-7Z4l GCODE4L3T's, GCCt',CtS2; GCODE*G573S31 GCC.0E4.IST3S1;
CCDEA413g 46COC&!A',3S; 61 06kb.Ib3i GCi.DL,!A'm13SZ; GCVDEb6MT5S1bI GCGI)EbS413;
GCCDEbC215 ILDIEKZ16i GCGDtbG3l4B (CC~k5D~ljj

594 US DEPT OF INIkLROit GEDLO~mCAL SURVEi
wATE RESIjLIECtS balA FUN hi* VL#AP. fAil 1 SLKFACi NA76K ALCOODS)
(29731 LS DEPT LU 3mI1IiliSILAL(MC1AL SUP~EI 316f;
NY; H4YCROtLI; 6ftLUL bATEA; bAIEA CtAt~lVi LA.KES; VELOCITY; kiSikWIMS;
ANALYSIS; 1tLIhthl %ATk Ch~iIlRY; ItPILk9AlLkL; bAliP LEVELS;
US-I6-kk0-AY-73-1s*6CGjDkG3'mJ GCODt46t~li5 6CO)Ctti65l3S35 IC1tWEl0T3Sj;
6CLMFA'mlj; 6L itbA'uJii; GCL#.tDA413S1; GI.CIkbA4mjSZ; GCC~t!.AI3S1b) ICCLb'135
GCCCk5C2lo; fiL(.Ck5C216; 6CLUk5D314; 6CCDt~pD4l%;

595 US DEPT r-F lhlik1D ok L LObIt..AL SLKY;
beTlk SkSM.UbCLS &jAlA fug bNg, WI~t PA01 A Ntok&ACE bATES IIECOkDII
(2%741 LS 6itl 0d 1hltk10F Gtk1 CG1AL SUe'VkY, 32b1D 2 PAR$;
NY; HYDICLLfiY; LALLINL W~hEN; Wtok 4,6A,111) LAktSB V&L~pCIIY, iSRV1bIp4;
ANALYSIS; ItOlhthl;5 %AILk; ChthLl~kv; lit-PkkATIt bAIlt LkvjL$I

L'S-L-hD-NY1',a; C~ovitI314; &CLC ',biTiS1a GCODL46513ibi GCOUEf4G573S15
GCLMW5'.T; h.L6L2A'u13Si; GCL.E!&4u1153; (6CL6L!A4,1i42; GC(1CtbA'.T3S1b; GCLUkbS'13i
GCCDfbC2I~; GLC..L.C2T6; ILWOt.5O3145 GCLOk~oD4T1I

596 US DEPT OiF IN101kb 46LOLL61%AL SUhkilf;
WATER LESLUkGES (oATA Fl1* hk* Y~ow PA&I I SLkPACt bATEk .ECDiDSI
(19771 LS ukil 0 LIttlt~et (sk6LLQ1(AL StkVEY 376PS
NY; tYDhCGLCAY; 66(jUktD WAit'; wAlkk QUALMl; LAKES; WILOL1YJ ikStkO1RS;
ANALYSIS; SELLI~th; wAItS, ChCILIlA; ltPrPkR~lU~k; wAliL Lk~tLS;
US-XG-bAD-t.1-67-1; 640DE46114; 6CUD&',&b3IZI GCDD&4653$33 6COD146513SIJ
GCCDt5A8'lB; fi%,ULk5A'.S:1) GL.UEbA4l3S3; GLLD~bA*I3l~j GCvioib4T3S1vj GCQDELbb13;
GCCOESCMl; 4CC tL.Ckle; ICCDMJ73I; G4LoEbD4TIa

697 US DEPT 01- ItTkkIOk GEOLE-61CAL SURVEY;

W ATER FESCu&CES DAIA F(A' kcs Yuhik PA61 2 wAIL6 QUALITV KICOI
(19te1 6S5 DEPT OF IklkkIQA GiLGa6iCAL SUkbeY, 16P;
NY; 14VDkLW)~dY W.OUK. walkk; bAlES (UALIlVJ LAKES; VILDC1TVI SltfVO~IS5
ANALYSIS; $iUIIRkkl oAlik) ChfiIlky; 1&hPkRATUkt; WAlEF LEVILS1
US-IG-1m4D-NY-tt-ij 6CLDL'G3l~i GCUDk46(51j GCL.UL46S13S31 GCOD64CSTIS18
SCODLSIA',13; 66JULoA4u3S.; 6C~uAA43SI; (aCGLE5AT3SZ5 6CGbk!A.T351b; GCOO&Se'4I31
BCOD65C27bi 6Cbt5U&C2)b; 6LijDkoD3l',) 6CLLL.D4l1;

508 US DEPT OF iIhltSuk 6iOL06i1CAL aURVIT;
%ATER RESCURCES DATA FGI Nkb VYuA% PARl 2 Whik' QUALITY RECCJID;
(19013 LS itPT L#F IhTk.'j&R GkUL(#GICAL SIJI'b~p 16(P)
NY; HYDS,..LLGY; GKbtjUN WAItK; maltit 0WALI1Y) LAKES; VELOCITY; Rt~kRvGlSS;
ANALYSIS; St~ihhhl; bATik; ,kP.ISITAT JL 14.iAl6Rk; WATER LtkELS;

UA-IUhII-Y-e7~a C FXfUS.'U3Ik%l 08 UI.LoDE'.G5l3S21 6COD'G5T3431 6CGDk4G~laS1J
GCCCLSA',l*; GLCjbk0Al3SAS GC~D5A'lJS3) GC iDtA'u13$25 GC&LtiA'.S1O) GCDOEIS'.T31



GCEiDF5C21,; GCDW21CZ6; GCODMD3T'u 6CUDL504721

599 US DWF C lhlkki1f GEULiG1CAL $Lo& M1
bkhlfb fISOUOCLS CAIA fjb, hLm TC.NN tAK 2 IAlfik QUALMI RiCERDSJ
U*IIt US DWI C* 0b1tPliog 1~AUCf1CAL SIJI~'ELW 137F;
NYt, IYUPELCIPT# lakrjUNE# uA1lij wAlEL OLALiII LAP.ES1 VELOCITY) IESERVOlftah
ANALYSIS; Si~lfthl; bI&8I CMLKISYi IEAIiALME WATLA LEVLLS

US-IQ--h~-cb-4; CCi4f31'.5 6CLaE',G~aS2; 6CODE4G5TlS5; 6CODE465TSS1I
GCCDE5A4T3; GCOCDLtA13S5 6CLWtA'1353i 6C~ol5A~6'.3S2D GCGLL5A'.TAS1S5 GCOH5608TI
6CLOE5C21.1i GCOUtICZ1t; GCODkbD374; GCCDD11;

600 VS DEPT LP IhitLR GELOGICAL SU.VE'I;
FAIER RMSUI Ct$ LAIA FDb& NE. YukI( Ak 2 WATEJ. QUALITY PECORDS1
14t~el US Dti1 Oif AN19LkIN~ GE&LOIDiCAL b&Jbtlp 1livP)
NY; I4YDkCLLGI; GRL6hC %A~tkJ WAtit L w.ALIIV; LANLS; VELOCITYS MISFAVOIM~
ANALYIS; SJLIMENT; MAIEkA CtIEfISTRY1f ltfiPElAlti#fI 6At LELELSI

~ bCUPUL463'.; GCLDE'mb.-US2; GC:DtGmQl3S3l 6CLODE46bl5b1J
GCLDjL!A413; foLFULL'iI4351; GCt.uk"A'mS35; 4CLDt5A4135Z; 6CUijt!A4T3SI6) 6C00EII'1al
GCC0FElC21*.; GCODt.1kl, GCU60EP14m; GCDc.L'uTI;

*01 US CEIPT CEi 1A1)EkAIC GEOLOGICAL SJJVtY;
bA1ER PESGUICLS ZAIA FLR his YuANh VAFR 2 WA1Ik QUALITY FkECCRDSl
t1q7C) US OWI (iF ahlEkdlui GiQ.LDILAL ibhtV, 256Pi
NY; 14YDRGLL6; l6kLUND wAtik; %Ali% &ULLTY; LAKES; VtL0CII'f5 RESIILVOZRS)
ANALYSIS; SEDIrMEKTo wXIER1 CIhtflSlkV; lictPivATLkL; bATEk LEVELS)

US-C-IK(-NYh-k GCLb14l.6714; GCLDE ul13Si; GCCCE'mGb13S3; GCCDE4G3T3b1;
GCi'1041B GLLLE5A4s1351; GCuZ)LbA13S3; "CLGL5A41AS5 6CDI)I5A473SINI 6CGOgAS413;
GCCDLE.C2T'; GCOitlZa; GCorotl,0J14; GCLit:44u1I;

602 US CLPT C t.lEAl. 6k~.GACAL SUAVEyk
wtTilk ffS..UoE.LS LAIA IFj. ekt YLkK va W Ahk 6LALITY *kCGEDS;
II1471) US Dil-I LF Iltl.Uk GkL664GCAL 4%01tY, 250;P
NY; 0bYCLL66Y'V 0ikLND's .ATkk, *AIlt 6LAL11Y; &.Aka S. VELDClI'!) &tSIIr1Fi
AA.YIS StluINIMI w~lLk; CHL .151e.Y5 ILIfINLWUNLJ WA1L LEticLS;

US-1-~4!-~-&,GtLcGal4j 6C ,olott1)Sii GCIoakvQb73SSJ GCEDE401)SI;
GCEf EtA413; GCLUC&A47A'3S; GCUUDA41353i GLLDE5A413Sc~I fiCE.Au13516 GCODE5003;~
GCCcDF!C2T:; GCLLt:C~lL; GCDDkzC3T4; Ge.UOEi.DWl;

603 US DEPT C.F IN1Idljk GELDL(.iCaL SUR~tT)
bATEN PES~uj.C&. LPAIA FC4, his YLPIN FART 2 6ATLk QUALITY RtCCDSi
(197k) Q:L~t~ uIIiF 1Nliks~og UtIWL6jCAL SW VkVp 2b2PI
NY; eYOkGLkl6Y; (pLiN6 oAltR. bAit. 4LALIiY LAKLS; VkLOCA711 86$t&Vblkvl
Dt'ALYSIS; kElhg.I; %Altk; CmkhISlIl 1,d.ATUkLj WEIL LEVELS;

~~ ULGtiOL463i'eI 6CLD m~i2Sai GCCE4(5T3S3; GCu.UEI.651315
GCCEk',A'T3; 6CULk*'sI35li GCLUE5A'.13S3; GCLDE!A413S2; GCODlE5A413Sll; GCOO&SS'.TS
Q6C01iC0,iC1.;Lkt~l21,; GC61,c;D3T4sJ CCLD Wj;

604 US Cill Lor ikLbluk QEULLU61CAL S~Vj
bAlfA RLS60ICES 047A fON hkw '!DAN rAfil 1 6&Tt* &UALITY REC&POS)
11973) US DWI LI lhifiliUN baLiULfeiICAL S"LVb1 29eP5
NeY; hYDLlLr('; hIOUNC WAItwi WAEN QUALITY; LAKES; VELOCITY1 ILESERVOIRSi
ANALYSIS; SECJIftEhl UA1LP.J Ceh&NISlkY5 1EPIEPAlUNltk WE& LIVELSI

L'S-C,-IO-N-7i6; LLE4431',; GCWGktfii13S&; GCOD465IS4I 6CCDIEGTISS1;
GCCr&L.A*T3; beDC~pt26413); f.CcLoeA4I3S3; 6CCDt5A413S2S GC&DELAM16)~ GCUi0LS'.1.
GCCVL!CZTI.; G(.OLLtCib; GCrjutboi14; 6tLDt$C'lIj

605 US Lt~l Gf IhNL1'9 UkfoLLGIAhL SUkbIM
WATEF PES0164CES GAil. F~em Nis. YCOR, PAkT 2 bATtRI QUALITY ki&CCS;
(IET'.I US Gtl GF lklifAIl GEQJLL"ICAL SUAshY 360P# 2 PhAf$I
NY; "YVRDLuIi; bk6.UML PAlfi.; WAL GLALIlV; LAKES; ViLOCIlYl RISE&Vlk$;
AKALYSISI StDIP.EhlI .A1lR; CM ISIa'; lEtPEWAURE; Wft Lk ELS;

U~-1-bI-NV74.&; C~j&k4G3l4; GCGDE4*('.ihS&; GCGLE46r313$1; OCC646513SIJ
GCCDt,&*47BJ LL,fpLf'A43Sl; GCODE&.A'13b.j 6CEL504A13SZJ 6CCDtSA*)3Sl&1 6CMi55473*
GC0Li,C2T5; (ptOC. cziL; 6crDEMha1; GC.Di.EC11;



600 US DI1 (it INMI~LAt 6tULraCTtAL Stjk~kV1
WAE& ifsuRcts DATA hjis YlUk %Alk. vLAR 1',71;
(197t) US CI~li VP 3.IlkIGFO GLLf'Q1CAL S~ak~tk~ 735P)j
N4Y; hND.CLO6Y GRLUeN WAt6S WATt.a QUALITY;i LAKESA MlLCR11Y fis&VOa*5,s
ANALYSIS$SL~UIRhl UAILSJ CtnkeMSIa'YI TLNIRf7*ltJAE5 bAY ELLS)
US-16-b6D-RtY-7; 4C(jiL',31',5 6CGOk,%5bSi GCOE465l)S)5 6CLCf'&46.T31;
GCQDt5A'13; fiC tob13$1j 6COD&.4l33 fiCG~Dk5A411S~j GCGO&bA4Tj51S 6CGDbbS4T33
GCOLCoNC217j b GErZtbJb GCUiuEtDS1'. GCLbt:504.1IJ

607 US OWP tot INlEtI 10& 6iL.LCGCAL SUNW)Y
biflik FE$LUk.CtS 11*1* fO NI.. VON4^ IAlEll YEAR 1976 VULUMqE I* NEW. YORK LACLUDIN6
LENC ISLAND;
(1976) US OPT 0i Ih~kk~CiP %EU.LC.6CAL SLtsVEY 625P;
NY; HYDRODLO;~t GIL.utL bATkk; W.AIE &IALITY; LAKES$ VELOCITY1 RESE&VOIRSJ
A14ALYSISI SSU1Phkhlt hAIL; Ln"riSIKV; lENERAlIUAE; vATER LiELSS
US-IG-690-KV-7o-A; 16CM463l4; GCL~ik.O.lSi; GCODIA.GS13S3 S, CLOE465lUS1,
6CO~ktA43; GCLUOL~a*3S1; GCjjDi.Aa.13S3; G6LrctA~l3Si 6CLUESA4l3SIGI 46CODISI'.13
GC~rtLL27t; 6C.EbC2Tb; G~Caue.tb3741 G.iLabL412;

Goo US OEPI CF INdESILI, UFI..Ck OF bAe~lK AkSCtRCLS AiEARChl
LAKE E(NIAk]L - A bIdLIDP.kAPtV;I
I3202) L5 D&P7. 0.1, Iilke~ wAlikS kLSDukCk.&S SCIENTIFIC INFCOA71ATIN CENTER

SLILtjGgAFHT; ttYIJK.LCIGY; Etelt#fL.ICAlLI.; wAIL6 QUALM;Y LAKES; PCLLUIICN;

THIS dIeLIL,61skOtoV CLht4Akmih(rI~ i. AUSIAMI IS Chi AN A SWLIS 0I PLANNED
BLlOGRPhILS IN UAI~ik kkSULkCtS P'IkCLU.CkC %14LLLV FALt. THE IN~uRRATICSN BASE

CLPFfIS1N, NiLtC1LL hAEls KESLUOCk.) AbSftSACb (Skk~Alo Al THE TIRE CIF SALh Il&I
Th1! 61bLZ i*FpiV ThE LATA BASL HA&D 41DV 4 A65TiIACTS C(DhERING SoAA THAG(sh PAT
Itt 1477' 4VLLLhi bp tsLh&kR ID.). A DSLk1OlL, IN4DEX IS PADE LP LP a FRACTAUS LF
1'-t ILAL II~AND IVia. 1iFI~~SI 01wSiCh Eiftui PAPER INs ti"S, 61LIGGI&APII
MA!5 PiIh IlhLXED. lfl~t LtSCAIFIga.~S h&MEN7 *ElI6"IL EN tM5IAI 901i Of$CkZlt
lot1 lrPIPPAhLN L4.t-Lhl AL. AREL INLICAlED vV LSTLSRVS. A LNREHiINSIVt INDth
lsEkt$Ws1 ALL LkIM154 WCt)..1 Ah61 &LirrtEiIS bY a"ZCh EACH PAVLR IN lhIS
Pi1bLjL-GFAI'tCP mAS EN~i INsULXk. InkUL414 NitIIAICIhq EACH SI..S.D IN is MULII$L*-wOR
Df(wKlLk Lb. JILITFILS. 1 MALL IL. FILe t INITS NORM&AL ALfNAWSIC ORDER.s THtuS
AbFF('NC A hUL1IPLE ACCLSS lU zALH Ak~lkhC1. ANLIHER lINDEX LISTS THE A1TIH~SS
ALPP'ABEIXLALLV ANs I E (iIftl FAGEi hbtLks iLOL A6STS.ACtS* ASIMACTS Wit1H FULL
OIBLIUjGkAFPIC DETAILS AkC LISILL ii'. ASLkhDINI. ACCESSILN %hPtE CKDIES

S09 US rIPI Ct SlAIk.;
GRE47 LAtS WkkEl 16P.ALITY; AGRfLkNl* %fH ANtAiS AkC TtATS Sht TERMS DF
OfFikNCEP bkl~tth Ink UPNiTEL SIAILS CF LS'EkACA AND CAhADA1
(19?ZI US fifC. lTAAjES AINU (17"ES. ItkshAtl(NAL &CIS SMiES ?1129 69 P.;

6CCDEI; GLOLL4; 6CGDt4; 46C ,tli GCC&vebI :pV5SJ

610 us trA LSStitt Lt L$LAIKLh AhL, LVLCPfPENTi
F2RST ANNUAL kk~uijS Cii IhL tPA ItPPUL tp6JCTS;
(29731 LSA S~iSCOLLGICAL fikSiAkCh SEkLES. FiO33b
IFYCL; AEStAS.4hj PS.U6S.AMS; bAILS. 16ALhiIj , Aloi'ENAICAL PCOLLS; PS4VTOPLAMSSH
ZCCPLANs'Tut; W-114CS; S&DIPIENI PkSIIClDi.S; CLALOPhGRA; AL16AE1 ChLOAOPPITTAS

AsuhroafLEi SOLCIES

US-4-At6C3-7-U~5 Cu~t5A. 6C~vt1A4M3 6CbiO&3b2i 5CDDk5C2]b; GCODESC51

oil LPC"UpCh, WA be; (
Chi&PICA( CIIAsCILSIS71CS Er THE CREAT LAhtS, CNAPIkk VII;
PI l.L6A, (skisT LAKES 4i&StAhL,1' CiNieb., gtlk~lt, PP. 1-123;

CNEFICAL LjADjINC; tiOCLL ST6iS; kAthCtF IaiA~h~k LIIAINALA AREAS; Af~k.1CL.LTAL
PCLLUICN; LI'WAN ARNLtki CHLL.NiUff PL1AS~ikoti SCCILUP CALCIUMPI ftA~NES1UIRiNh)
CAktLNA1E j SULtEk SILICA; SILILATES SiLwEM ALP 5ALO-1IVI APSFNICI BAkIUM,



GORUNJ COUNIUti CHRUtPIUPI CUPPiki DISSVL~.kD OXYGEN fLUDNIDLS1 CTANI106I
HADRDNESS) HLIbICIOk5J ANMNIA; hllkAli kilIli I PI4CSVNDI'LSI LILI fHJ FW~hNUSI
NADILACTIVITYI SELENIUM; TWusAIIY; ZINC; DISSCLi SLLIDSI
GCCCE61 f6CL.Dk5I bCDk4; (vU.,3; 6CLCki 6ti.OAIJ 6CODEElTi 6C1bDk263Tf.s
4CGDt3CIlk; 6COULikiiZ4 (GCUjDt2bAT4 fbCrDteC11Z GCODERC211I GCOODLttTbI
GCCCE2C.ATi; bLD&.krG?131 16CODk2GT36 GLLDiib11i; 6CUCLZWZTJ 6GIDEZPSTi
6COLEZA1Ti; GCOWLAZTIA (striotIA21iI 6CLOLZB6h15 6CGIAZA'.T31 6CLD&IL3T1I
GCODE1AIT3) 6Cfjrk1CZT3; GLuDLIdA7ki 6CLLbkLNIT4s CDk1D.T& 6CODE11N141
6COCEE3111 GCODLIC1131 bLDjDk1AbT5J 6CLUE&SbT2j SCC.OE264T21 6CD1E3C2T6J
GCCCL3PSTi; GLCDL3.a1Z; 6CCLh0e12B 6CL~ti3T21 6CLD&IC47Ti; GCOOESA0.11
OCCCE3CITI3 GCODI:3CZT1; GCuaL3KA11; CCb&3K'.IiJ GCO143bbT31 &CODESe'3741
GCODECZTS; 6CODk3JIT11 fGC0DE*Aihl5 6CLDE'.FITII 6CODE0.112 6CDE*STIvs
GCOCE'.SITT GC66k'LTMIJ GCIjOE4A513; 6LDDDL4I3J. GCDL.E..1j; 6CODE'4A2T1
GCGDE*B211; 6CODi4X~115 6GD&E'AI1'uI GLLDk*AITGj 6CODE49B1141 6CODI'.441;
BCODF465T3I; 6CLL45)13; bCLUE4FIli; bLEdJI4UZTI5 6COEL50D)T'. GvCDDSC2T~jj
GCOLE!C111 f6ODE5D'11; GCOOE5C3T)I 6GDE±.A3120 6COOESD1711 fLCDEbD5T'.5
GCCDE5C2T11 GLOLLiA313; 49C&';

612 UjPCHUR~CH WA, -Be;
1I4PACT OF COASTAL DYKAMICS ON PAN IN LAKES ERIE AND ONYAR~I
(19?51 BULLETIN L-F THE *UFFAL. SOCIETY DR KATIuIAL SCUNCESo V. bsD tace at pro

WAff& LE "L3) COASTAL ZONE; tROSILN; ShOikeLINE PROTCTION5 SEDIMENT; CAR&hSi
HYDROLOGY; h.AVE5; 1OPU~vkAiNYJ ShUkE PROcEcSSkS;

613 IJPCmLRChv WA, b.;
NATUkAL bLAlhtIhGN AtD LnkMICAL LOADS IN JhE GREAT LAKLS;
(1972) INTERNATILhAL ASSOCIAIION FGR GkJA1 LAKES RESEARC, PRCECEDINGS OF THE
15TH CONF. Uh GREAT LAiES kkS. ir. 'LI-41591
%ATEP CUALII'V; TOTAL GISSLL~iD SCLILS; ChLP-ICAL LOADIG; HfYDRCLOGY; GECLOGII
SEDIMWR ; ERko..s1w;
342c; IGR-01.1-1f*71; LCUL.Lli (.,.dLocZ; GCDCL&4GL; 6COLL5 IRO0 CODiti
NATUjRAL AND CULTURAL ChEMI1CAL LLACS CANs 01 iSlIPAliD AhL C.IFPEIkhtNT1T F~ast Thi
GREAT LAKES bASIK. S0RE hUtLeh LLAtvLN6 kSIMATES MAE LSTAINED IH4RCmG lil LaP
U.S. ANL LANADIAN mATkAt QUALITY DATA RRLP PLPULATED OtAINAGE BASINS. TNiLP
1KS6FFI1EN DATA ASCE AA!LAbLL* LLADS AR& LSTIMATE B1 CGPIAMtING 1ThE LIbNLLGY
OF 7Ht SUbrICIAL hi-7tkIAL ANC 1#,e WAERTAL EXP~OSED AT IuE PkF-PLEISTOCkEE
EROSIONAL SUkIACk 1U %ATEk QUAL11Y aNL 6ISLhARGk DATA FRUM STREAMS WITH LITTLE
CULTURAL CONTAM,&NAUN. ItXRAPOLA11uN IS RACE IC IJNSAPPLiD BASINS CF SINILAR
DISChqAMCL AND GELLG6Y. LO&kELAIAON STU-DitS CF Tink RAQUETTI AND MALPEL RiVERS
ExEhFLIFV igiE RESPLNSiS LF CIIENICAL LL&D!. 1L JtEIPDRAL ChANGES AND TO LITHOLOiGIC
CONTROL Ah6 PkOVIDL A GAS&$ fOR RLAIN6 LLADING IL %EAIHERIN.. NATURAL LOADS
ARE BASED IdPtN hISTOkiCAL DATA. Cht.IC.AL Ci.NSIATIJENTS 1-6 b14ICH LOADS AkE
ESTIMPTED INCLUIDES TOTAL DISSOLVED SOLIDS 110S3, C1,P P6. f-3v CA E+2 AND
SiC2AW. THE LLADING OATtS DF Cs. t4t AND 11L2AG. TuE LOADING NATES OF CA'? AND
S102 $SAL REFLECT LIT1oLLL1C. SLUkCt PAltIALS, CA+Z LCAOING FROh CAROdNiali
TERtRANES IN TuE EstlE ANL LUhAsiIO 1JkALNAGE BASIKSo AND SIGZAC LOADING 10 THOSE
BASINS RIm~ik iGhtLLS ANL K7EAP iClfl. kCPS PstLVAIL. ToS Cl- AND FL'. E-3 REFLECT
URBAN AND AGIICL.URAL LLADS fehlCt ARE IhPOrT&AbT IN LAKES MICHIGAK. ERIE AND
MNARIE. (KEY wCii.S; CHEhiCAL LLADIN6, WLAThrniNG, LIThOPACIESs GREAT LAKES#

NVDRCGFCLOG6Y .;

614 UPCHU6RCh, SAh 5.; 10069, DAVIL Lo h.J
WAhEPATICAL AMLSI ILAhhiNG Tf.uLS FPa I (skiGRAT LA~kSI
(19773 hATEPR ESt.MRCES BULLETIN. WOL. to NO. 2. ff. 316-1146;
MATh(PATICAL MODtLSp Mo~tL STULIES I I'hC.S~hIi$ CHLORIDES; vATER;
3005; 6CD~k; SCDLt; 6CULE?;i 6Cfjbt3; 6CLA4E. 6CCDESJ
THE MRAT LAKES WAIN CCM.LS5iON HAS I1iTAtED A FlAftEWORK STUDY IC ASSESS ThE
FRESENT AND PRkadICltG MATti- AN. kiELAIL LANLRIESCURCE PkCLLMS ANED DENA&DS IN
THE GREAT LA -LS bASiN. PUONLY DeFIfftV OU.EIIVIS* Ih6NtOMPL AND IkCfaNS1SIENT
DAIA APPAYS; LNKhN~kh AIR, atOTAP &ATEk, AND biIMNth IMT*WATILjhSI AND RUL)IPL6
PLANNING CONSIDERAtIONS FOR iNkTERCONNCCTkL* LARGE LAKE SYSTENS HjNLER OClCi
PLANNAKG- TL INCLRPOI&Alt AAT7MhA7ICAL MLLLIR' #S A PLANNINC IDOaL FOR 1446 GotEAT



LAKESm A IbL-IPA4U.K%.LK COhPklSIN( A FfASIbILLTY ANIo OESI~pF STL.OT FOLLOW.ED
AT CLNTRACTLL AkIL Kt-IAL*sLIlN(# LoA1A ASb*.PdLTm ANC PLAN% (AW&LOPM~td hA4
BEEN IK!TIAItDo Thk N~UOLa.S WALL St UJS& IL 10001tII SENSITIVITIES OF ltH LAKES
It PLANNING AND P.ANA6LfENl ALTINNAMPESs IhN)UFFICIfhClkS IN It DATA bASE. AKD
lNAIIIl.UATELY ukDkkSTCUU ECCsVSTkli iN~kstACTl(NS* FLo T1H FIRST TIRE ObatCTSVE1
TESTING UfR CEb1LZ1~ PLANS IL IDENTIFY PQTC&IIAL CC.NPLICIS WILL
PROJVIDE A NATIONAL AND L&SI-ktFkC)VL AF PktiACk IC 68AA LAIES hAbAG&AlkT.
SECALoSk DISCIPLINES WILL bE INTWkki'LATED* 11hi LONfa-TEOR EFFECTS OF PLANNINEj
ALTERNATIVES AND THEIR IMFACTS ON NIIGhbgklhG LAKLS AND STATES CAN GE &VAL9UATleO
TESTINC OF THE Cl NSE6UhNCkS 6F ENVSRLNP.EhTAL ACCIDENTS AND INCNASC toOTICN
LEVELS CAP BE EbALLATILUP AND RISKS It IhE I&ESCLORCE DETENIDo 9mAMPL&S ARE
CITED IC DEhNPSTRATE 114t tSk Uk $UClH PLANNING TOLLS.

615 VAN VDSIENS JIUHN;
GREAT LAKES FAUNA. FLGRA AND lhklR khVIRCINPENTIlA BIBL100RAPIFY;
(19!7) GREAT LAKLS Ci MISS1Qh* PP. bt;
FAUNA; . B.S.LICJGRAFHV) flSh; kA&A~1T5B LISEASES) TAXJCt.CjbY; CULTURANG6i
FISHERIES; JNVfiklkbRAJES; PLANTS; thVILFLANIION; liLPU6&APhiVI HYDRC.GRAPHY6
GLAC1ATICJN)
REF-B-GLC-FI; GCLDLI; baCUDLkZ 6COCE3; GCCCI'.; GCOCE51 GCODjt;

616 VANDAUFfs LARRY h.) W6.1CZNTD MARY I.;
THE LARGE NAP.RALS Ljgf Itit. ST. LANRkN(.E kI~tP)
(1977) EISP JAMES 6%* ED., P&EL h1NAkl REPLRT 1SI LLC IAL CHARACTERISICS OF
TOIE ST. LAbRENCE Rlieft SLC kNIkkLPh~cNIAL SCIENCE AND FDREkSTRYD PF27TS-A1j7
PAMMALIA; SPtC~iS DlViRS1iY; HAI; biLCkkkESS AREA$)
hV-US-P&-SL; GCLLE71

617 VERbi~b, JAWL Lo;

(1q!1.) CIUL. CPVISi~fN (t KAMWiAL kSLLkCi.. KfF~ikl UP INteES1GAILNS ND, ?b.
" if *;
*IBLI06GPHfY; CUtkkhIS; LAs&S; LRLSILN; PEPPC&RAICKE; WATER LeVELSI XMEOLLi~tvI
COLLR; hkrGkAFHIV; ICE; SkUlMENT; SEIChks; TIltYII; hAViS; GkLmCk HQLME;
GROINS; IRiAKWATERS; LIITCJAL LkIFTI AkVES;
fitF-S-CH,-NR6-R2t5 GCDikoEll GCuDEZ; G6COLk3; GriDE4; GCCGES; GCODEL;

616 VERBERP JAW1 Lo;
INERTIAL CURkhtIS IN Thi GOEAT LAKLSA;
(19Lt) U OF P-1 GRkAT LAK.ES RcS VIVISILK Pi'LC 91H CONF Gfi:AT LAKES ItESP P3751-3795
CU)RENTS; CUkICILIS f~jPCLI
JGA-C'o-lfvo; GCLbii&; GCoLbtft; (GC~oE-t
THE GREAT LANES-ILLIN131S &RWtk SAbihb FRU4LC1 hAS CONPLETED FIELD STUDIES ON
CURREKTS IN L&KL5 PILH1G&Ahp kN~tv AP'J WNAkIC. 0ht OiF ItHL DOPNANT EFFECTS
APPEARS 1O bi THAT THE LARIMPS ROTAlION PKLLVUCES kIGvHI HAND ACCELERATION TO THE
CUPiNkTS. THE EiffCl OF THE LASNMS WTICI kATERL POVEhEhTS SN T1E GREAT LAKES
HAS BEEN PONklAYED IN A FiLh. $ PAI1ltkS LiF FLEW ARE DISFLAYEDi STRAlf"I-hLNlk
FLOW, SINkiSLIDAL L* OSC1LLA10Y, HALF PLC.N ClNCLLAR Ok SPIR.Lo AND ROTARY Ok
SCREWb. INERTIAL FLOS IS FOUND IN The G&WA LAKES AT ALL DEPTHS AND IN ALL
SEAS~iNS AS hELL AS UNDER ICE C.OVtk. W1lN FElb EXCEPTIONS. SUCH AS THE STRA17S OF
MACKIf4AC AkL SHALL... 114HCki SlAT..NS* SUhk TYPE UP iNWI~AL, FLOW IS EVIDENT IN
THE LAKES;

019 WERDLJNP JALLS;
METASLLISP Cf THE CL0N1KANT AlTCTRLPHS QF IML hORlt AMEP.ILAN GREAT LAKES$
41972) VikH. INTERNAl. VELLIN. LIPNHCL,p VL.L* SOD PP. lCt-112;
PHYTOPLANKICN; CLADUF~tWAi ULLlm&.IX; PH;) CARtCjh DICXIDE; PHCTL$YbTHESISJ
PESPIRAILIN; blCAkILNATk; SAC1LLAkIChuYCLAL; ASILkNIDNELLA; CYCLOTELLA)
SlEPhAhCDISCLS; NELUSIICA; FICA6ILAkIA) TAOLLLARIA; OSAIDHA;
4.7721 GCLUk1; 46CCLt; G9C60E35 (6COjl#; Ut...uE; GCCLEOj

"u, 020 VLLLENWEil[)ik, RAChjAkO A.;



1,~E PROtC'CTI% 61OLCA Of 1'L t.OWEP LALKEKTIAh GREAT LAKES -A PREAMES
4lS7'u) JCGJRNAL 0A 1*4k fISHEI&AS kk.&AL SlUAkO OF CAIEADAP VQL. Sit NG* So PP.

P14VTOILANKIL16; P hART PRL&UCIIW11T ZLLtLA#STCN) C*4LOkOPMTLL; CHLOROPHYLL-A;
GCOCM4 6CIDEb; 4674;

621 VCLLENWilDkits RILhAfiD Ael NtokAANDk RUNJ9UOOIhi STADELftANho PAUL$
A COPPARAT3*1 AfiIlw O-F P*Y1.PLA*4N~aN AND~ PIAIARV FRODUClO lb INE LAIJR~tiAN
GRFAI LAKES;
(117'mI JOLPONAL LF 1*1 FISHEIRIES RLStARCN 60ARD OF CANADA& MeCL 31. NO@ 5* PP*

Ps'vIOPLANK1Oh; PRIhARY PRODUCTIVITY; B1(itASS1 C04LOROP*4TLL-Al ATPJ CARBON)
C*4LCSOPNHYIA; CVANUi'*4TTA; bACALLANXOP*4ICkAL;
GCIODE5; GCODE'u; GCGDt3; bC6LEZ 46CLjDLl 6CDjDEtS 46715
SPEC1iS Ci..Pu"lIlON bi F*4YTEPLAKILtN IN iIML LAUkNNIAt* GIEAl LAKES* L1S BIOMASS
CONCENIRA1IlCNs AND 115 PhSL(.LCQGICAL ACTIVitY NEASLED AS PF-GTCSThTINESIS RELATED
TO EUTSCPI4ICAIIC#%, AILE REVAEbED ANDO DISLUSSEDel

622 VDO'CFP Co h.;
1*iE MINLJth FLAPhS CF LiFt 1*. itE bAILRS OF 1*4k LA~kSs
(196C) A~tkCAN JOLIRhAL OF NIC&LJSLUPY ah*o POPULAR SCIENCE. VOL. Do NO, 7p PP.
Z63-261. *
SACILLARILAYCEAkB AL4AilAMIYPJAI ACTINECTCLUSi C*4LLR&.P*4V7Al AP4ZZSOL&NIAk
P14YTCPLANK1Lh; S EPeANUDjISCU4; AcUNjANCt.
64435; GCOu~l; foCULL2; GLLukE31 (CO~t45 4.(.OOE; BCrC&~lt

622 WAGNER# FkEDkf1lCK Lei
C*4FhICAL IhVE tLA1ALN LA Int EIt-haAAkA %AIERShiDS
(3qSr,3 NY SIAIE LChSLRVATIDN OkiANkth. A UACLOG1C4L SUAVE% OF 1*41 ERIE-SIA6ARA
SYSTLN. PPIL7-133;
PCjLLUIIN; 7tr-PikAlowPi5 DISSO~LVED. OXYLti CA9OCNK DIOXIDL; P4; BIOCH4EMICAL 6116th
Ok PA ND
6COVE4; GCLsk; 16CA.iG; 1CL6LbAiT35 t.CLLk4(II4; GCC.CL46571; hY-C15

624 bA*WLE.RE* NLkIIS A.1 hiLSCND DONALD K.1
PLUTGNJLM 1* THE LAURWtIA, GkIA7 LAKES# CLFPAfZS..a &F Sb4Fsed bAltER$
(19751 lblthl ASS~iL OF 1*4kQAk1XLAL AN.. AtVLik0 LINO~LL~mV MRC CLP.IRESS IN
CANADA V AS PP3h?-342;
FLLILNILPK; CESlip.; bIBLONTXLI; *tASUkktihl;
ITL-CIIQT4-Fa; GCi..kl; 6GDkil fiCLWko3; GCLbk4l GC061 OCOVES;

625 bLALKEIC, KENhtI*4 he;
ThE GkEAI LAKES CLkANLP - AN lNTEINAIDNAL SLCCESS ST0RY$
(19771 FRLStulaD AT CLNhENkhC& IN PhiLAL&LPHlAP Odle ISM1
WATER QUALITY; Ijf.; PELLLUIIDhg KOhNXTORXNG; PhfLSPHCRL.S; TOXICITY$
WPCF-CIS7?1 GECOLA; 6CDDbL2; 6CO~JE3 (CLLk4; GCCOLS; 6CODit;

626 WALLACE, DAVID In*;
G*EAT LAKcS fk'&WRAPSb Off TL &LPAA1AENth CF COMW&ClB
4ii) PS3)C IST FEDERAL Cl.NF Ghf IHE 6iEAl LAKES# PF119-1421
U.15 0EGLLAILRY 0AGENCVS KLAAS REStAkLI.
us-FCS-I97.; 6CLUED;
140AA WAS CiRGAkIZEL, BY ire PRESiDtNT I. hIS kfCf-GANIZATION PLAN NO* 4s 1041 MAJOR
COMPOkANT$ LA hDAA ANEW NAII;JNAL ANk~h FIShtRIkS SERVICE# NATIONAL hiATlqER
SE6VICIP NATXLKAL LCkAh llPA~VpY thVINGNlaNIAL IESEARCH LAb~fLATORIESs
ENV1PONPENIAL GATA kt.X~ AtIONAL E*VIRLhKENTAL SATELLITE SERVICto AND THE
OM~CE CF SEA (mkAh1. NL.AA 1S THE L S LEAD A~stNCV FOR IFY6L. liiE HERAILHE
ADflIWITATXLiN (J IiE DkPI 16F CDNKELRL 1t~kCu6H ITS PRORA.S FLk INPRLWIN6
NAVIfiAIICN AILS AND SNIP DkSlGN UNDER ICL CCNCITIONSv FACILITATES MRAT LAKES
TRANSPCRT AND IRAVE.;

627 WARD# DAVID .3.5
I"I DfPARPhEr. CF AGRICLpL1L&E AND iIS LL.PtRAIORS -rj 7o 14EV RELATE TO THE RLEAT
LAKES BASIhg



US$ rEfT Of AbhIILU0lB.*E kbULA1IJN1 A~ENO'i5 RESEARCH;
US-FCS-P1r7j; GCObte;
TOE DEPT OF AGRICULTwkt AND COeUP&eAAIeN4 INSTITUTIONS INAVE AtSPONSJSI1ZIIS FO.R
RkSEA4CI- WN 1Hk PkkVth11ON AND CEINIACL LF AGRICULTURAL AkD fOREST&V SbOURCE$ OfP
POLLUTION. A 1lk bkIETV Of 6Lt~kk~h~ rpdt.CTS RELATE I& iitl1KUN LSE OF
AGbICULIURAL CNERtALALN kilih Pj.IAL A1DVtKS ENVIROiNMENTAL LNPACT. TO
EN%.IR~k&LLY SAFE ANIMAL AND ILOi, PkDjCkLSIh~s 4ASIE hAhA~bM&NT. AMID TD SOIL
AND WATER CONSIOWAT1UN #0&s MININAL SCIL iL&sSION AND SEDIMENT DEVELOPMENT* ALSO&
RESE&RCI- COIlhUES QK Pm1NCIvLiS LF LaND liSt FIE#TIAL Ct SPECIFIC SITES, AS
PiLATEFi 7k: kh I&1D#l'k1lIAL inPACl. Auu4 oi, hIds kESEANCH HAS DIAiECT APPLICATI#S TC
WAVEF. PCLLUTIGM FF.UA hON-AGIULTW'AL AND FORESTRY SOUaRCES# FOR EXAMPLE* SfibA61
DISPOSAL f.N LAND# tRCOSIUM Aki. SLWAGk PANA(PEMLNI Ik RESOkT PLANNING* AND IN
GENE&AL LAND OL LOfml.;

626 WAVE# GEORGE 6.0 NOAhs CLlFLul'L C.i
INIRACTIDNS OF PESTICIDES aliii ACUATIC NCkECkGANlSMS AND PLANKTONJ

PESTICIDESi S~uACULTut5 FAUNIA; biNTOL'S; PHYILPLANKTON; 2COPLANKTObi IOaZCZTYJ
HERBICIDES; DVI; IhSEOTICIDLS; L.IERA1LNE tEVIEl DECGMPLSIQNj CRAAIC
PhOSPHATES; CLiIN1AED IIYOuARbUN INSECTIC1i.ES; P4ETAOLISP;
5765; GCCDE.I; 6CLDL2j 6CDbt3; 6CO~t4; GCOCPLIJ GCL~tb;

629 bATSONv NELSON As f.;
ZOOPLANKTCN LF 1ik $1. LAWNkt'CE GiiAT LAKE$ - SPkCIES CQl'iOSATIZo D ISuIOLSITION.
AND AeuhDANCk;
11974) JOURNAL LF Imi FAeiERILS AkSEA&Ln bLARD OF CANADAP VCL* 31s. NO* b FP.
763-7%6;
ZOLPLANKTON; LISTkIviTIONjk AFTROPOCA; DATA PkOCESSItlGJ CLLSTER ANALYZSI
CMLLRDPI-'rLL-A;
GCLDEI; GCOLki; CCuiEk3; GCLDk4p3 GCUIUE.; GLDibE; 4694;
RLCkNi SIUOJES LjP ZwJItLANKIuf' Or IhL Sl. LAbRLNCL GkEAT LANES hAV( CONLthikAitD
ON A 0L~AD SYNOF1IC C~vtRtA~k bi- SAPLIhUs STA1IOKS AND IEPEAiEo CRLISE$
TIIRULG*.CLT A 6RLI*ING SEASuh. THIS H4S fESULIEV IN A CbhlDNSZLILk. AMOUNT OF
DETAiL AWL.i SLASLKAL ChAkCiLS INi SPkCskS CUPI'US1ITIoN TOTAL WL.bEkSo AhC
VERTICAL ANO hfORIZLNIAL UISIIIU1601N. INVE$11GATORS HAVE IREATtD THE6 DATA TG
SmOa DIFFt.ENLk$ IN LL1SWb.,IOh ONE.k itt LA~tS Ch A CR61SE ANCE C1UiSE KEAN
AVERAGES FQ1, EACh LAt~t. bolth IpLIG1i1k6 dY A14A TG PROjVIDt ILATIVk ASUNILAkCk
FIGL#RES CvPI' )ME StA5LN ANJ dilbtit, LANE$. AAIMUm NLDMbtAS ibElE COSEAVLD AN LAKE
ERIF (225PUC4.IMLNibl. ZONSh5IIA*LY ftoNLI Ue.DAhiSIS itRL FOUND IN f'PikliMD 0P PEAK.
ABUNDANCE Ito LAKE LNiARIL# (b~p1,/pEXP33 AND LAKE HURONk £ia.D4C/hLXF319 NO fiNNl
6511MATES Aki AIlLAOLc Fife. LAvKt $UPLKLR bL1 hUhbfRS FkOh CNE CRUISE
ISOCU/hfXP31 IN01CATE STILL LIJwtN VALLLS 1tHLL. BIOMASS kSlIMATES (EITHER AS
ASH-FREE bEI~uui OF MILAEIAL FROMI PLANKTON Nki HAULS OR FihDN CU? VElISION OF
NUMBERS TO 610ONASS FILM DVV IEimHT FACICktS FLA114IDIVIDUAL SPECIES) ARE HIGHEIST
PFi. LAKE ERIE.o bL1 KtFLtCT Thi LAk1698 N&ZL 1 LR(ANLSP.S IN 1ME OTHER LANE$*
ESPECIALLY hLkC~f. ANE SkOIklbUks SPEC1E LISIRIOUTlIUNS ARi N~b REASChABLY bELL

Kk~jWN fC6 CLSIACLANSP tXCLPi IN LhNEi DIhiN TAA OF Jtoi CLALOCERAKS OArN~iA AND

ICSrlhliA .oLs VAA1AbILI11 ShyuLF, bk IAPESIIGATED MORE FULLY. AECENT STUDIES
HAVE BEENi IALL LN% ThlL KL67iitNSP 6U0 Ihi. N1UhBEkS. LISTkiBUTICN. AND EC.OLOGICAL
ROLE 1S NLI tLLLY DtFiD. SIMILARLY, Imt OISTR16UTIUN AhG R OLE OF PR~oILZLA14
bPOUPS hAWL BtEN LARGiLY lb~hUXLD. StVkkAL C46PUTEW TECsiNIQUES ARk SUGGESTE FOR
ThE HANCLING AND ANALYSISo Of bit LA661 %QU&NIICIS Of 0A10 GENERATED ON LAbtILEk
SURVEY$ IftCLLDIN, C#,rhsjhiT1 LEi4ICIEIblS AND CLUSIt ANALYStS. MOAi ATTENTIuh
SHOULC Of GIVkin 1i DiLTEr.IhihG SA14OL1146 iNTEI%ALS 4i OBTAIN lNsFs~NPION bIhlCt

CAN PRECISELY OkliCI CHANGES IN ABUNDANCE FkoLM YEAR TC YEAR# AND bETTER
POPLLATICN E1NAr.iCS AN& l'gUDLCTION DATA ARE NkEDED TO RELATE ZCOPLANK1Ok STOCKS

630 oATSON, NELS~ON I%- F.1 CAkFEN~tII Gh~i.(. Fe;

SiASO~fAL AbLI.DACt uJf C1US1ACEAN ZiOPLANIILf AND NET PLANKTLN 8lOMASS EF LAKES
HURON, ERIt, AND OKTALILI;
(1914) JOURNAL OF THE fISHEI.IES RkSEARC" BOARD OF CANADA* VOL. 31a NO* to PP.
309-317;



COUS1ACLAN !LL6PLANK76h LONCLN1RAllLhS l(h~NIkS PER litKP31 IN 1111 UPPE" 50 h
4, FOUND IN' LAKL*L;L C&LUlStS UUIN6 ALL Lb ALoSl Of Mt4 SEASLONS ON LAKES ONTARIO AND

ERIE IN ISIC ANC ON. LAKk "UiI~N IVt. '7 S"Ub.kI# THAI THE SPECIES OF ZCOPLANKTUN
CRUSIACEAIS PRESLNI IN tt 1k NLt LAKES wtkt GENERLALLI IDtkllCALv AL1lGU~h Ilek
TIFES Of MAXIMA A#.O LtAlIVE SFECIES CLAeOS&1IIohS DZFFEki&. CALAhOID CW'PoDS
WERE ACS1 AbUKDANI AKO DlVtRNL IN LAKa. hu.L AND SESlikh LAKE ERIE* CYCLOPOIDS
AND CLACOCENAKS k~kt MUST AbLNDiAN7 IN LAKES L Ilk AND ONIAKIC AkD IN THE SA61NAW
BAY &ECIC% Of LAKt HUkOh. Imi 11051 A9BlK&AM7 CYCLLDPOID 7NROUGhOUT THE YEAx lb ALL
THREk LAPktS bA4 LIACYCLOPS 01U6LbP10AILS lSILASIS IRLiPOCYCLOPS PRASINUS AND
ACANIt4CCYLLEJtS VEkKALIS ofERE ABUNDANT ESPECIALLY lb LAKES ONTBilC AND ERIE#
OESPECTP.ELY. CLADLCERANS moikk ALS7 hLAkkULS IN LAKtS ERIE AND ONJARID.s bLIDEks
OF IHOPEILUALS FLUC1ILO MlAkKEDLY 11HR&OWh 1111 SEASON bIlN MAXIMA IN TN.. SPRING
OR SUMMERk MO~itS IN ALL ThiKkt LAKES. BIL(.ASS VIALUES (ASH-FRLL DRY WEIG14T) WERE
HIGHEST IN LAKE ERIEP ESPECIALLY THE hbESlEk &ASIN, AMC IN SAGINAbp SAY uPF LAKE
HURL.N. AL111LU.1 Ni~tBEAS OF LkUSlACiANS/PkXF3 hIRE MUCH' LOWER IN LAKE HURON THAN
iK LAKE CNTA91L# NEI l UhASS kALa.ES inEkt blPLLARe IMIS %A$ DUE T.u THE GREATER~
SlUf Ah AbExAfE otlGhl OF CkL0.ACEAt45 Af LAKE HUROk SAMPLES* INSHORE WATERS OF
LAKES DNTARIL AND HURON AND ALL 7"4Ek bASINS CF LAKE ERIL aikE SUBJECT TO
GREATER. FLUCTUATIONS lb CUNkC.ENRAI~hS OF C&USTACEAN ZOCIPLAhKTDN AND NET BIOMASS
VALLIES IAA Its Tht PELAGILC oA~tR (iF LArQE N7ARIL AI4D HUkL)..)

631 WEbS. NIC"AiL S.;
MEAN. IOK111Lj bUhl-AC& TkhFENAT~jRLS OP LAKE DNTARIO FRiOM APRIL 25#72 10 hARCH 1973
(IFYGL )
(19q74) iL.kCkDIhCSv 17171 CottokNCE ait-i'hAhICINAL ASSOC. (AREAT LAKES &ESEARCh,

l1MPkkAlLpL; lhkEfctljit RS; RtM~LI bkhSlhb,

FROt AFtILlG972 19.RLLGII MARCh &5.7B ltCLLJSIw.., 47 AIkBOsRNE k&DlAYiEIN TERPCMEilitE
Ea0T1 SLR EY. LP 1IME SUkF&CE 1EA'rkfATLkL ..F LAKE LNIARIC Wi.RE. MADE BY 11Hk
A1MQPt~htsCI khRU9NhiNT bLRV1CL, A rkA' bUF.FACk I AP04Aiki %AS OETERIAEO f~ik
EACH ?t-NI AS miLL AS MAPS L. 5IATiAL tAkLATA(2N5. LAKi SI..NACk TEMhPERA1URES WERe
FOUND TL at CL'OLtK THAN T..e CLRkkSP~OtLIhG l~vo-71 NORMAL VALUES Ib ALL 061 ThREE
MONThSh. Lt. Thkki LCCASIlNS (JUNk, JULY AND LCTOBE9I SURFACE TEMPERATURES mARL
ABOUT 2 46b. C btL~bh 7111 NLIKMAL. i. ALL M.4.THSo MLAK SPATIAL PATTERNhS (it SURFACE
TEMPERATL~kS CLLSLLY REEktLtD ILhCL CF Tgn NCKPAL.;

632 WE66P MjChALL S.;
ICNrImLl MtAh SukfACk TEMPERATURtS 40? LAKt ONTARiC AS DETERMINED BY AtkiAL

SURVEY;
1297C) b-A)E% RESL.UsE.ES RESLARCH. V.L. 6. NC. Be PP943-956;
LAKES; TkhPa.NAlLRE; bATEI. AEkiAL PhLTL,lA?11Y;
221t; GCODE5;
F(jk CALCULATIONS UP EVAPOkATIOK LU$SES bY PASS TRANSFER IECHhj&UESP AND FUR MANY
OTHEk IESkACh ANULo(PEI*.IILAL hei-LICA11ONS, 11 IS NECESSANY li. KNOW 11Hk MEAN,
PATTERNS UF SUiRFACE *ATER TE0tsPkiAlUle. THE WLRK OF MILLAP 119S21 PIAS BEEN. %IDELY
LSED mhIEkkvt SUCH 1NPukMATI~h I$ RLQLiRED FUR IHE GREAT LAKES* THIS PAPER
PRESENTS PAELIPIhARV PAITteNS Lot hONTNLY MEAN. SURFACE IWATER TEIIPE&ATURks FOR
LAKE ONTAOIL BASEC (I t 3 AiRBORNE 9ALIATIlC ThLRNHjAEIER SURVEYS OVER A
ItIFFE-YEAk PENALD. TtMLlUkUL VALUkS Al LACH OF THE b9 tOINT IN A GRLID HAVE
BEEN FLCTLU AUlAlNSI CALEhDAk LATE, AhLC AN ANNUAL TEMPERATURE CURVE H4AS SEEN
PROULCED FOaR iAOS. PUZNI. bALUES fOA ThE MiUULE OF EACH Mo;Nlm -oAVE BEEN
DLTkPPIhU bY IltRPQLAliUN, ANO UbkD 10, PKO0*CL A PATiEkt' FOR EAH fRObIN. IHE
PATTERNS ARE OkleitI COMIAREL Villf hILLAR'S. EVER lTHE 1NEXT FE6 YEARS AS THe
AIPOC&NE AC'ATILN lt11cANOML7EP lAkl? SLAVEYS CONlINUk TO AOC ID Tilt DATA bAhk,
11 IS PL~s.NLL IL. LPDATE lt'aSL ANALYSES. THIREFUkj THESE hCN1NLY VALUES MUST SE
CGVSIDERE TENTATIVE Al 1141S TIhE;

633 kE~s. WILLE~r? Li bARl, JUNATljAK 0; K~t&%kK, CONSTANCE AI
bILDLIFL keSLLURCL$;
12972) S) LAORENLt-eASTERb lilAPIL COP*1SSILN SHORELINE STUDY TECHNICAL REPOJRT.



SL*-ST2; GCODL564; GCUDL: 055 CAD
THE ST LA*9ENCk-kASlEkN LohAkIL ShOikeLINE HAS AN APPEAL WHICH IS CIVIOUb IC
EVERY VISIL. IhIS Al'PiAL IS MADE Ed' OF A LA64*1 NUMBER OF COMPONENTS# EACH OF
WHICH ADDS A FACET TC Int Ti.,AL. NO FACET CAN bE IDENTIFIED AS ItH SINGLE
FEATURE bHICH MAKES IlE AK*A ATIliACIIb. THE kILOLIFL AN4i 61LOLIFE HABITATS ARE
CERIAI1NLV I Cot Ihk IMPOFTANT LUPPCAEN1SP AND CONTRIBUTE SIGNIFICANTLY 10e Took
OVERALL TOTAL VALLE OF ItH REGION. EFFCkS NML#l bE MADE TO PROSERV AND &afil.OP
THESE 61LULIPE NESDukLES Elk A SIGANICANT LtNI OF ENVIRONHENTAL QUALMl aILL
BE DAMACEC (iN DESIkGVtD. IN THIS &tPLkl THE FkINCIPAL bILDLIFt SPECIES Of THE
REGION ARE LISTED; RARE AND Lkr.ANE6EREC SPLCJES ARE IDENTIFIED# AND THE UNIQUE
AND 1MPCRTANT wILDLIFE HAbIITrS (bILLLLIGILALLY PRODULTIVE, ECCHO#IICALLV AND
ESIMETICALLI VALUABLE) LF THL hAkrNim ShURELhiN STRIP ARE LOCATED. THE REPURT IS
INTENDED AS A STAPTING POINT I*(.I fUSLIL DISCUSSION AND FOR MOVE DETAILED
STUDIES. AS THE DISCUbSlLhS AND STUDIES ARE CONTINUEDP A COMPREHENSIVE LAND-USE
PLAN MUST EhtkGE IL PREVENT UNCLINTkGLLE0 GEVLLLPM&tNT %ITH CCSEQUE&T DESTRIPCTIO&
PC THE VERY C-HAkACIE.ISTICS %HICH AT LNh. TIME hADE THE ANEA A TRULY OUTSTANDING
JEWmEL CF 114k Ci..NINENhT* IN RECENT VEAKS THE AP.ERICAN P~bLIC HAS BEGUN TO
RECOGNIZE THE VALlk OF wILDLIFE AND IC btLIEVE THAI PRESERVATION CF WILL
CREATURES AND ThLIN hAbITAl IS h~iPTtWI'ILE. IN FUTURE YEARS THIS CHANGE OP
AllIlUEE wILL ACCELEkAhe. MOkE PERSONS %ILL SEEK CPPLRTUNl&E TO, STUDY NATLORE
AND ECOLOGY PARTLl IL ESCAPE 1-C Ihk LU'L.DED L;RBAN ENVIRCNAENT ANID PARTLY TO
USE THEiR IhCktA'LL LeIbuRE IN A SIIPLAIIN(& *AY* THIS LSk CF WILDLIFE HAS SEEN
CALLED hm.Jh-CLNSL.NP11Vth* I.L., THk ANIKAL I~o NOT CONSUhEG IN THE6 PROCESS OP
USE. IMERk IS GREtAT 5PPORTUoNITY FCR rot~LC.PMENT OF NON-CONSUMhPTIVE UlStS Of
wILDLIFL AN THE ST LAwkEhCE-LASIL~N LI.TKILL ktGION. THIS REPORT MAKES AN
EORIGINAL PKDROSAL tIUK MI~N HIS LPFLklTUNIlY, THE PROPOESAL IS TC ESTAisLlSM A
SYSTEM CF IN1LkPRE1IVE AREAS IL 6L Dk~tLuPi& LIKE A "STfilNG OF BEADS" ALONG THE
SHO dLINE. EALH "beALD" LN THE SmlokkLlht "SlkikGO WbOULD bE DtVLLOPLD Tu PRESENT
SPECIFIC It-ILKP.AILN AsLQT THE khV1NCNEI.NT NATURAL HlSTuiRYs ECOLCGY, GEOLOGY.o
Ok nPlrAN NISTL,%V. THeSE) I'REbetKAA.N'S mOL.U BE tADk IN AN ACTUAL REAL-LIFL
SETTING uhti LEAARNL I5 PLL&SANT AND IHOA# LGH. THE SYSTEM4 CONCEPT WOULD OkAb
PEOPLE FR,)t. e.NL "OEAL" TOI ANL.ItkE AND IHnoS ENCOUkAGEi LEARNING ThE 604OLE STOAT 11Y
11,AVERSIN(. ThL ENTLKI LkNblh. uP ThE NmLktLlhc "STRIN6"s IF A~uPTED# THIS SYSTEM
WVULC, FAY LARlat 6IVI~ENUS OY HkLEiNG1 V1S1TL.KS ANLi AREa RESIDENTS LEARN AbOuT THE
wORLD IN bh1Ch IPEY LIVLe al a6ULL AL$L tAY SUBSTANTIAL ECONOMIC DIVIDtNDS
BECAUSF Hlikt ViSIORS wSLp.LU oE AT1%ACTED It. THE FE(iONm THE) bLULO& SE ENCUJoRAGED
TC PETUEN- MOREk (fliN, AND ThEY *CvLD KtRAIN LONGER BECAUSE Ck THE INTELLECTUAL
STIMULAIIN kECEIEL IN A PLEASANT ANL ktLAXIhG ENVIRONMENTS

634 wEIKkAN, hiLPUT K.;
MAN-KADL WEAThER PATTERNS IN THE 6REAT LAKES WAIN;
0A97 2 ) PmkjC 1ST FkLLRAL CiONE OkI THk GkLAl LAKES, PPMC-21fil
METEOROkLOGY; INEATHER MDLUlFi(ATIONI
US-FCS-Pi974; 4ECLCLI; E*COLtZi 4C.LLBE; 6Lk#DES; GCLUil; 6CLOEti
FOR THE PAST 5 V45 NLIAA HAS $1UDED hTe otATHkA ADDIFiCAlION POTENTIAL (iF THE
GREAT LAKES RkGiON. NuNhuKGUS UsSERVATAOK4 OF ARTIFIC&AL KAIK AND SNOSIALL HAVE
BEEN MADPE IN THE BU;FFALL RECiUN UP LAKE ERIE. CLlNATULOGICALLVP TPE GREAT LAKES
REGiCK IS PECULIAR IN ThcAl i7S htUNEkUb &ELATIONSHPIPS BEIbEEN THE WATER SU4FIACES
AND THE Alk EBERI VARTICLLARLY STRUNG INFLUENCES IN THE ATPILSPHERIC BOUNDARY
LAYER. II WiNTER T HE ENIRE G6REAT LAKES BASlN HAS A HIGH FRE4iSjENCY OF SHALLOW
CLOLD EAYEA$ NnICho UPOUN TkAViLliW ACIS THE STILL UNFROME AND wARM LAKESP
FOP ITk BASIL INGREkLLENT P0k THE DEViLOIMENtt OF LAKE STDP.M-S. TH4E BASIN IS Thi
SEAT Of PANV INDL,$TNltS bh.. Se PILLUITLN PII'TN~IAL hNUT ONLY OFFECTS THE HYDROLOGY
ANL ECEILOGPY bs.1 AL"L THi &EATHER. THE SeIALLUW CLLOUD LAYERS ECCUR WiTH SUFFICIENT
DEPTH TL PkL~tN1 A FD.WCKABLL P~ieL110TATuN POTENITAL BUTl fTE ARE FREQUIENTLY NOT
COLD ENLUGsH IL PgfUDLCE ICE CRtYSTALS NATUpsALLY. CO-NSEQUENTLY, THESE CLOU;D SYSTEMS
CONS71iTU~ A 800.0k LE ARKIFICiAL PuikC1PII1ATIO bHICH IS S0 PAP UNERPLOITED.
SEEDINGp APPLICATUeNS ARk btilG L;IsCkoSbU.;

635 W*lLER, RLLANU Pei
CARON DiLXiDt EXCHANGE AND PkODkCTI%1TY IN. LAKE ERIE AND LAKE ONTARIC;
41976,) IlERNkAT AS50C OF THtDriE1ILAL AND Al-PLIED LiHMOrLLGY PROC CCNGRLSS IN



CANADA V Iiis IPI'.A-b'S5
CAibh WOIOX1i, ALkALIft.1V5 It.U.GA%1C LANWUS'; PIj WAht6MAHlAL NC&DkLSI Alk-SiA
N I IING)

ITL--19'.-15 bCD~h (CGOL,1;

gas WEILElks fklLAhb Re;
114E 11PTfAST1LAL WATER COMP'OSITION JIN IML SEDZIENTS OF biB GREAT LAKES. 1.
~kstfh LAKE 0141ARIG;
41973) LINNLL 1. OCEAN 1stb);f~lb9q3i
StDIIENI; INIERS1ITIAL bAILR; LltEP1CAL CijNPFITlON; RAIDX PCIkNTALJ PHI
%UIRI ENS I
SC ODE 5A;
4 SIIC4S IN Ihk WLSItKN END OP LANE L.N1ARIGj WERE CORED ANC THE INTERSTITIAL
hvATIR TIr~kT..E blih.TiHt NW L1IP.6 iMAiDLATkLV AAObE 17 4kKE ANALYZED POR lilt
MAJER ICNS. SOLUBLE REACTIVi PhL..SHATE, NblIgAIE SILILA. IRLN* ANC PIANGANESE.
THE INTEAS71CIAL bAItRS AkjE Eh~aLhEL kkLATIb~i I& LAKE h6ATERS lit ALL CUNP..aENTS
EXCEPT CHILIDLP tLULkIDE AleC S-.DIuH AMNL SlRCN*L DEPLETED lIh RESPECT 70
SULAlI. Iitk kH hAS GiNtRALLY NkGATbk AND I~k Ptn hAS ALok 7.'.. NO ChANEBS
FROM MAY TL. AUG6,S1 CGULLD BE tibSkR LP bI IN 11051 CASES# SILICA# ALKALINITY.
KAhGANISLP AND IRON INCREASED bII1h LEFIM IN IkE SEDIENT; CH4LORIDE. FLUW(RaOt,
SULFATE# SCLluli. AND CALCILP ukECRiASEC, AND Tne OTHER PARAMEIEkS RENAIAiO ACRE OR
LESS CCNSIANI. bTH 11AJU*A iAC7orkS (,OVtfh~h6 .int C140LM3ISTY OF THE INTERSTITIAL
bATERS W ERE DIffUSIDNo BACIE41AL kiLILLT1UN L1- SULFATE, AND kQuILI~kIuh lih
VAOIOUS MINENA&.S IN THE SEUiIiEths. iHENE 15 tIDthCE THAI ThE IRON CDNCEN1RAIDN
IS GOVkRkiD bV ftCL3 DUI NC FIwK LChLu~iUN$ CAN It DRAWN CLkCEkhlNG NANGANE.)

637 %EILEAP RULAD to; LHAWLA# VINLO K.;
DISSELVFC PIINkAL G6ALIIW LP 6*fLAl LAKLS mAlEkS,
(i'.eI P6ROC. 1.27h CLNI GREAI LAKES RLS. PF641-61b;
C.4ROPIUN PANtUANESL I TJlAL 0ISSuLVcL SLLICIS4 SOCIL?, PLASSLIUF; CALCIUN)
SLLPHATE; 0HLOkIDL; ZINC; CijtI~a; LEAL,; IftCN; NICKEL; STki.hIU?.; WATER 'JUALITY;
16 O 1 GC Eat I; Ar&L, b.i G( o r4; b C iw 1, WbL L Li t
IN 2SbP 7"i~ CANAL* Cth1it tOIL IkLANL, WAItk ICCIR) UNDEMTOK A SYSTEMATIC
PbI7Cf61NG 1U LA~kS LhlIa.up tkZES mLkLk 0U' SUPERILI, IN A SIULY Lf THE hIAdOPR
(CAP P, NAP No SC'.. CL. HCC3p AND f) I &L 164kCt Mi,# .U. PopFi klaN Cko IN AND
SX) ELIMENIS. bIt LAL (,A~ncesD uh tPAjL, tLENEMT OUWING WEk PERIOD JtULV 10
NOVEPS01l 1ihi LK~t LIAMINEJ AND THE kL60 CUPIPAkiD LN A LAKe-blfUt 6ASIS WITH4
EAVLIER CUMILAIIuS TO APPRAISE iCCENsI INENCS AND CHANGES IN THE CLPIPOSIhION OP
THESE hDTEuKS. LAKE-WIU& C~it-PAkA uh L1 THE TRA6E ELEMENT COPLSI7IDh$ OF 1hk GREAT
LAKES WATES 15 CISL.'SSED)

633 WELLS# LARUE;
FISHERY SkERWEl OP U6.S. %AlERS LF LAKE CHIAkTO;
11909) GAW LAKLS PISHLAT ihSYIN hCIIhACAL AiP[ORT NO. 140 FPP.O~.
FISHERIES; FISH$ CEREGOHUS; CUTILOAL; ALOSA fSkL#DOHA9EhGUS$ OSERL0S; *CTkrOPZSD
PERCCPSlOAL;
GLF-11i', fCUjDk5;
GILL NEIS AN.D T&AwmES WEfi PISMED BY IhL bURELAL OP CliPhERCIAL FISHERIES RIV CISCO
DURING, SEvIkkAE 1'-3.i9649 AT SiERAL LCICA11ONS ANC DEPThS 1I4 THE OiSHURE
UKIIED S7TLS WAIkkS UP LAKL OktAkiL. %i.1tk INA7U&ES MERE LOW (3.7-b.) ZiE6.
C1 AT ALL FjSh1NL SIAlAuNS EXOEPI CoNE (1t..'. Ut CIO SLPFLEPNEIARY DATA WERE
FRD IVED BY tIhE bUREAU'S k/V KAmOIN 1K bb ALEWItES AND ShiL1 WERE CONNON.
CISCOES W19NE EXIREILLY SCAkCE* Oki] LAkRDI, MCST OP THOSE CALGHT WE ALOATERS.
SLIMYl SCULPIKS %ki AbUNDANT. kUT 4C, UitPW~tEk SC&JLP1NS miRt CAUGHT. V*LLL*
PERCf, Wfhf SCARCE. ALlNC#L&,H Thi *Aht. bAt& SPECIES b@ElE lNADE~iUATLY SAIIPLLD.
TROV7-PESIPI %LLMED T~o bi AbLNDANT. CIH-tk SPECIESP ALL CAUGHT IN ShALL hLhokkbo
bERE LAKE IkL~L, SPI~IALL Snlhtgtb. Wblils1, hkESPINE SI1CKLfibACKSa ANID JOHNNY
DARIERS FROrt COLE; %ATEW ANID PEORIHEkN lIis LAKE ChUBS, W1ITE. SUCKERS. WHITE.r BASSP WHITE kERCHp ANti ROCK SASS iItCP, &AKA WATERt.;

633 WELSH# JAMIES P** Jkoi
ICE PFCPF&tlk . AM. itEINkL1LATIN TL SHIP TRANSIT IN 1hE 6RLAT LAKES;
419721 PROC 151 FEDERhAL CONI ON Tl GREAT LAftjSv PP274-2671L ICF-SWL,, PHYSICAL INCitkIESj NAV146ATILN; ICEI



US-FCS-PI',TZI GCLCk1; (,LOLkZ; iCLI.k3j kCLUUk'.a ULDEl I bCO~itl GCcDk?
ADELUATE INFLkAI~st UK 1I't #MY A~LAL ilttlltF)J& Li LA~k IC& NWWIAN1 I Nt
SHJPICF MtKsA(1I04 fuk L.ONLMC1 ILE bltAvLk Eh(.INEEN6 1 NIS #40kbkhlNLV
AVAILAflLEo IN RkE uNSE IL lhaS Nhtt& lht CliAl GUARD ICk ktLIAkCh PRiGkAR Is
DIALCILY CUthCkk Ul114 lDt4TirICAIECN AND QUANTIFICATICN OF THE hITSICAL
PROPERTIES 0, ICL w~iCm AFFECT SIP~ iFkAh~llo PHYSICAL PkLPkTkSk SUCH AS Int
FLEXURAL STRENGlhv CGEFFICIkNTS LDF STAI. ANDO KINETIC FRA ICIION, DEN5iTY, 11tHEAL
Cts*RACTER1S~ICS OP TIML ICE CjLUI~t, Ab. 7TH AR~EAL DZSTRIBLDILLN £A40 THICKNESS Akrz
THE PROPERTIES MRSENTLY UNDtR lhVES1IGATI0N.i

640 WELl.'. MATTHEW &E.;
INTERNATIUNAL PlbLIC AMETIMP ON POLLUN Ofi NIAfARA RIVER AT CITY H4ALL# NIZAGARA
FALLS# NY;
tIIvt~l lkTERNATIENAL 4LU1NT CUolMISS1uhs kF. 1-6;
POLLU7IC';

641 %EkhEI, fcjbkT (so;
CURRENT Lt'.LL O)f TAXONOI.IC INFLKMAIIGN OIN (IiaaT LAKES FISHl 1665 AND LARVAE;
1297t) US FISH AhE, wL~lIfiD SEkvILk PF14, CLo A wOsRKSHDFP kP6-1b)
TAXCNiOPY; L(6GSJ LARVAL; FISH;
US-IF-01; GCLE.E1; faCLDLE; GC(IDE3; GCCLE4; GCDDE5; 6CODE6;

642 WERNER, PUBLIW (--
ICThYDFLANK'TLN A~sC 1Nhnjkc LARtVAL FlSt-.ts OF THE ST. LAREKCE RIVER;
(29771 GELS, JAMES W.p kD.. iRELIPINAxY ktilfe91 BIOLUGIcAL CHAA~CERISTICS OF
7HE S1. LAibFNCk KIVkRs SLIC tVCsETLSCIENCE AND FC.RESTkV* PF31-60;
FISH; LAFVAL; IDENI~fICAT1CN;
NY-LS-Pk-SL; GC0Lt7i

643 6ERNER, Pabkkl G.,;
A PRELIVINAPY ANNLIAILL) oIoLI,.RAI'aY Cf lht L17EKAlUkk RtLAVENI TE DESCR.IjTa(jNS
OF EGGS ANDi LAkVAL SIAGtS uF f~t, 0P ?ft 6&WA LAXES;
(197t) US FISH' AbE. *ILaLL StkvIC~k Pa'LC Li A %DkrSHLP APPENDIX It MR07-204a;
*BbLI0GFAPtII; Fi.h'; kGGi"; LAhvAkJ
US-IF-Cl; GCLLLI; OCUUEZ; GCfCCL3k 6(i 6E4# 6CGCLES GC0Lib;

644 WERNER, ALBER G; ilik~ DNNS
FISHIRIFSZ
(197Z1 SI L~bkihLt-LASlhRN l.NTAksC il1, S#4ZiELINE SiIULY TECHNICAL AkPUI*

FISI'LkIESi CLE.tLlAL FIihLkitbf riA~l1Al; LkELL; FISHa; ECOLhICS; RECkkATaOh$
PRIVARY Pk~auUCliIVl; wtTLANDS; SPAWNINGi SPECIES D!VEASITYi CREEL
CENSUs;
SLf-5T3; GCCDL2D4; GCEDE5L~bj GCODt7;
A STUDY OF ht FISHERIES RLSLuRCES DkPENDEhT Ch THE TF1BUTAPIESP WETLAND$ AND
BAYS IN Si LAbkkte.Lt ANG 4keiFERSDN ~L4fliES WAS UNCERTAKEh. THE SCEPE OF THIS
INVES7lGAIlJNh WAS LIP-ITLO THE11 STRIF Ck LANDi WkTND1NG FRCM THE SH~pRELINk
INLANDC FOR £fPRLlIKATELLI i hILt. BACKCRCUN0 IhFDRt.ATIOh hAS cJBTA1NEJ FROM
PUSLIShEC SLiL.RCLSv iEC FILIS. AND k MOKIS1 OF ON-SIT INvESTIbATICN. EACH
RESL-UkCE UNIl WAS EVALUATEto ACCORE;iNG IL 2 CAITERAl (1) FREDUCTIVITY AND (2)
IPPOklANCE. 3 LLVLL5 LF EACH' LklikkIA bkkE RECLGNIZEDI HiG,# COERATE AND LEA0.
THE FISi'ERILS OP hti REkoN~ ARt CbAkAEC1trI~tD BY &DIM bAkrN bATkk AND COLD vATER
PCRPS* CCLLC IrATE FISH HACE btth ktCkt.TLY ININODLICED IN LAKE ONTARIO AND NSMl
PROMISE Cp GkbLLFIC. ihIL A SUDSlANIlAL FISHER%. THEIR PANA6EhiNTl IS CAREFULLY
NA14DLEE bi LtC fLRSiJ-NLL. THIS kkPC.RT LuhjNENATES ON THE 11 SPECIES Of bARP.
bATER fISPOS CO&T61Ilowe uN I TL ECONLe.? OF THE REGION. THE, SPOjRl FISHING OiF THE
REGILN IS kShATlkU BY DEC AS A PLUIiPILLILh DCLLAR INDUSTRY. THE COI'MERCIAL
CATCtH FCP IME Rtimlf, blOL PR&,BABLY EXCEED $?!#,O UN AN ANNUAL BASIS. ST
LAW&ENCE COUNTY IS NUI AS RICH I& FISttb RESOURCES AS jEFFERSON COUNTY. 1T
CONTAINS 1;. ACkES Lf ftEi.ANL, RESCUNCES, CF NIHICH 12 8 ALRLS ARE H16&4
PkOC(AtlIWIY LhITS REG.Ul&Ih. IRElkTClILh fKUP. FURTHER ENCAijACtiMEkT. NE)DikATl
PPCDUCITVIV VILTLANDS STAND AT 2it ALOLS Fik bhICH 4C. ACRES AOL ENDAN#iEE AND
NEGLIRE F40790T4uN. LITTORAL MAD&'TA1 1.5 Al A FkErMIUl. .iEltRSON CCL#4TY IS RICH



IN FISrsifIES Rk5St6kCkS 417h H IGHe PltL&oClIcN AREAS* IT CuNTAIMS UeO1 ACRES
OF h1AFLANL .1114 7 LNAWUt V%16hl tR(UUClILN SElLAND5 THAI $hGUILD 86 l'ROCTCD.
rCofiAlf #karLcItTV bLTLAKDS £aLANkISt 1#164 ACkfiS OF 6hlLI"- 610 ACOES -ARE
INDANGE&EL. LIlICKAL H4ABITAT SUCH AS ThIS IS NOT VLl AT A PREilUPN IhINE14 COUNIV,
80.~ C~jNlIhLt& &hCk ACNiqEthl AND kLCALAIJ~jNAL DifANOS CLGe1LL SkklW4V ALI** 1141
SITUATXCke IM~iIDAlt SU&PS SHOUILL BEI: AKiN 10 $AFL(.UAO 154 h1lG PRODUCT1IIT
AND ENDANGEREDb bticATk 1'AUUUClb1T'V LNJIS I-MCAI FINHiSv *NC40ACHNINI. ivAlip
QUALITY thHAhkN7 AhL WA~kk LEVEL CLhlkCL IN WETLANbS hAS ALSOW SUJGGESTED 10
PRESERVE: FISHERaIES 1 RESLS. INLAND DibiLtPREN#T COULlo LEAD TO DEGRADAtION OF
1T4E SHCALLINE FIShERILS RkSUkpkCLS lIhRC6(sh SILIATIlIN, ALlkRAII~ 01' DRAINAGE
PA7TRNS,. .0 LC.tstRiNG OF IbllL QUALITY. IN GENERAL* THE F1Slmtk1E$ OF Tttt kE610k
ARE HEALTHY AND, VIGWjOU! o PkILDUCILNk SEKIS ABLE 7C NEET THE HEAVY FISHING
DEPANDS Lh THE kiG1LbN At-Li Al T~i SANE lihkp PLAlklAiN THE lkALIlILNALLV HIGH
QUALITY FIShaiES (if THE RkfilIS;

645 hIEL# 608MR Go;
FACTORS IE4LU:NCIN, PHILSYNI~kSIS AND EXCRE11O#. OF DISSOjLVED, ORGANIC NATTEK by
A6V5AlIC PACRL'HYh.S IN NAkO-vvATEA LARLS;
4lgerol VEILS'. INILRNAI. VklN. L1P.NLLo VOL. 17. PP72-85i
PtaTOSYkThkSISS LICkEIIUN; FL.TAPOGtlC; CARSON; PLANTS; Ok6ANiC PIAITERs
RAC(pmvlE$5
1410; GCLUEO;

646 l6EZE9NAK, Crlt5TEI 1, LVZIthsA, DAVID R;
ANALY51S OF CLALLPII..A DlSIkIBUTI.N IN' LAKE LNIARIC, USING IEK.TE SENS1H$GJ
12975) ENVALLNAhlAL RtSLAXCh INSTITU0c UPI NO1 19Pi
CLACCFIICOAS It'IL; uIiS.o TIGN; CUhASIAL ZONEk; REKOTi SENSING; INS7IUPEklb;
PIATNEMAIILAL PCDiLS;
397(; GCLGE.A'. LCLLi!0bi; GCODi~o'4i GCCttbC2;
DULI1SI'EC7RAL fiLNhik SENSING LAiP otRI CfaLLI:CTEIJ ALONG 1541 LS SIELIkE OF LAKE
ONTA0lL AS rAAT Lp ITmE IFYGL Fk,.GNAI. iD&IA tkE~ OkLCESSLD IL !phOm THE
ClS1IIBUli.~I 0S CLAijLShLakA , lIHE Ntj~inLh& £1.14 AND IL LSlili~lk iht $IANLING
CR1.1. 1141 PIktbthl k~.1OI L ALS Fm11 DAijd~hLkA DlSTkIbLAILN IN ITlE kiGAuh FkLt.
NIAGARA 16 kLChLSILR, KV. ift, OLSkoL1S S.iC, AN LxlEIISIVi GOIH ANC DEVELOPNN
L.F CLALGFHUk# IN 1hL S11UOY A~t A0PkLkiIislELY 661 LF THE kkAtSt4O&E lONE IN 114k
WIST1.it PUPT1DN Lt lik LAKE IS CC EkLL bl CLALLPHGRA. 11Hk RESULTS DEIILNSlRAlk
THE PO1LHI&AL CF kLP-0c 4ekh4IN lai.hhLLCCT FU& DilEkhNl~ING 114k DISIRISIJIZG f
SENINIC CLIUiNIiES;

647 wmIlk, MAKIAN L.;
THE kIACARA FRONiICK 1406LIUCS AkC14AtwLLGY AND HISTC Vl
tIft!i) SCIENC. WS i ftAICh 3 VIE)$bF;
HISlORY; "hA;
BUF-bSNS-hC;; GCu)Leabs; (GL06E46,; GCLLe*.AE; GCODE~bZJ GCOC&~saTI; GCODE463111
GCGDk4G57!S1J GC&Dk4C.i7;

646 ooITF , AkIAN k.;
A 6tEEAPINAlIONh LF THEk 1ISlUkIC IkrO66LLS VAN SUN CENETERY ON GRANG ISLAND;
(196e) BUFFALO SOCIElY OjF NAluRAL ,ClthCEb WULLEliN 2#411-'461
MIAN; 1ilCkRy;
BUF-BShS-d6uLLk'4; GCFAE5A413;

649 blIGGIN, BARNEV L.i
GIEAl S CumS E4Sh C1k ILAI LAKES;
(29!() bfAl~t~tviSL# DEC# 12-12
SN~ik; SIERP.Sb hkltCOI(LLGY9
279t; GCCGiI.; bsCEDris 6CLDt~i GCCOELd 6CiukJb;

650 %ILLIORD# bAyN& A.;
HEWV RElALS kESEAhCe. IN lin GkkAl .Ae~&S lfV70-711
£1%71) MRAI LANES 1'ISmL~l LAbLkAl~kl LcohT0Io%,TICN '4411
STIZCSTti&ijh ViJAEUNL rONCrotHYNCshUS; PkPCA FLAWESCkhS; ROCC6S SAAlLIsi
ICIALUARUSi AFL~IDlNOT%.S 6Rws.NNIENSi CYMINkoiB CAlOSTUALS CLhMERSOjNkli DOILOSUMA
CFPEDIALHJ MICKCP~tR6S DECiPSdEul; 0SPEIS.S P--dLA~j FISH; FHEOCURYJ HEAVY METALS)



W LTFIS; #hJi~l AlhoINL-ItSi ALLSA P itjllAAth(USl A&SE$ICJ SELWiUM;
2etol GC(,Ut'; 6CtdjEbJ 6Cbuit) 6CODt',A)

651 mILLIAMSs SCOTT;
AhALVSIS Ui lkylbL lAl*IftS~lhUk BASLIN AMASUIE#tiNTS1
419761 US cDkh 0 LutrhLk~t hLAk li(,INILAL KMEAdAKOUM LDS-CE&DA-8p FF155
liEASfll*Lhl; tVALL4lL N; MThOC. 5 JfSIkloh~hS;
LS-Ch-LD-lM-tt lbCODLb;
CCGMAkISOtKS Akk MADt biTWEEN FA(.TDR' AND FIELD BASELINE NEAWURENTS EF THlE
P~mINSCHDL IlINUPIL0iA116h DLJRINha IPICL IN IS1-7as ht INDEPENDENT C14EC DIATA
ARCE AVA1LABLtv BUT 11 IS biLILVED THAI TIht CLMPARISO4S fIAVA 11 POSSIBLE TO SE1 A
LIMIT ON THEL ACCURACI EXPiCTED FkCI MANUAL bASLLINE N*iASUoRiNfiblSo A SIMPLER AND0
MLE AtCU~RA& DASLLAE PkOCiDbt jSSLUG.SIkL.5

652 WlLSChvi JAPitS 1.5 AYERtS# JOHN C.1
AN EFFCF7 IL P.~blL&ZE lhltP NKIVkfSIIV #mA~kk ELATELp RESEARCH IN THE GREAT
LAKES;
(Iibb) FRUC 6ktAl LA~kS WgATER OSLU.ACE.S (,NFv PF0,1-4tqJ
kfEAReCt-; %ASIEic5 L.CATIOj
CAN-ETC-Ij DCLukl5 GLIJDilZ 6CEDEB; GCUjCL4; GOiE51 GCOLE61
JhVFSllGA)i.kS WNt, ARE IhIkAESILI) IN WAILk.-LLAIkLU RksEARCH IN THlE GREAT LAKEN
RLGICK I-AvL (LSIDtittL f lSkAkCt KkQlLIWEILNTS AND MkIhC.DLLCGIES vITH SPECIAL
LPPP-A IS 6N Itu A vLICATI(jh 0i SYST*I- ANALTSI Abi. MODiELIN~w. 8ULISCIPLII4AAY
PEP~fSkhIATAvt IiiLj hAoL. M1DkiESILkh Ar-EkICAN UNIVERSIIIESs uAlElt RESORCES
CEtliP~o AND~ kkLiVAt'l fil)LAL AGtLIIS PI IN hAju* b6URKAt'G C~hrt~khCES AND Cb
NWP.ALCS JIlo GCCASIOdb IV 296? AA#) 046 IL. DISCUSS AI4IUARED FRA9EdCset RESEARCH
ACIliSlItS b.,llChr A.IEAF NeLtS$AkV I-LI CiUPit hitSIVE wATEk hAhAG MENI AND RkLATED
DiVILUFEI IN IlL 6ktAl LARm.S SYSTEt. 1t"t REPORT DESCRIBES THE FLkMAT shlCtt
FFOUIDC AN wPF(jNIUNV FONI RiSLt.KChikiS Ok hANY CISCIPLINES TO FOCUS UffLN
SYSTLM ANALV IS KDLS Lt TiZ taKLAl Lshk5. iAlLY IN IT TUDY 17 %AS Okltkiqlk.
THAT A hWlis %UANIlYV bLiL 6F~ Tt ENlilt SY ,lLP IS NECE1SA'l AND FEASIBLE.
AllitPTS Al A bTEkl LUALIT'I MKtL OL% Tnt GILAI LAKES RtbiCh 1S SUGGES5tD ON A
SL~iGIClNALP eSIASYtr LASIS bl~mui tx~ EtCIATIlrs OF SLdir&GION#AL 4k&Dt*1NGb whEN
DATS. ANIJ SllEh lkCNNtOL6LY eLkhll. ITu& Nh.I FLk A GAMING-SIiUL&TION MODkL* A
kEklIrNAL kCLh.6-C (LRL.1h M6DtL A soAIR-kLLATLC LATA ZNFURNATION SYS~tEh A.i..
l,.STITL~lUNAL ktSLAWCh 15 E)I'NESStO. itlko EFfejlTS WHICh SIJPVLEP4EW AND
SURPIW ImL tiATEJI fLAt.Tll ANLJ lfAltlk 64,LIl bU85YSTEP-S A~t ITI'PIZiD bWI
SLGGtSlECD PIILRITILS. UNDkk Th. ALSPICES UsF ihk CUMMITTEC ON INSTITUTIONAL
C[L,FAl1ONp WAILK-dOtLAILL VEtARUP uLtQU.IkkMtNTS IN 7ht 004AT LAKES REGION HAVE
bEth AfFRAI: tL lik A fiktICh-tAI~i SCALE# AND 1T 1S HOPED 71i PRPlLGE
MLLbl1S5ClFLItk - ?lU01-UhIVtkISTT W.tAkCt- C(JLLAbOAIOh kEVEP BEFORE
AT1EH'1kZ. IMu GkAVIVT OF INC bATEP. PLLiL61ts PkiLP IN LOCALIZED ARILASD THE
F0,CILA7lt.O LkKL LEELSP TIlt SIECitk LF INCREASlNG lbAS~t wAlER AND RAb WIAWkk
TP tWMWt CU.SIS AhbI~ it LALN Gk kt~tO&Oi~lt faWIIjILAES (LVt SPECIAL EMPHASIS 1O
THE tEEC PON SovinISTICAIED AN&P SYSTEMATIC RtESEARCh 6HICh IS DIRECTED T06AIIO
Stk'U1%G NuflAt f4LLDS IN IlL lakAl LAAtS AktpALrCIILIS kiGIL-ib wlICH I$ ANII61PATED
Al THE Levi, LUP THE 2CTH CENTUkY.;

653 hlLSC%, JAhkS at; POLLCkst DAVID P.
P&ECIF~lA1ELs (kALAIL PkiLCl (if THEt IFY(G. LAKE NETEOI.DLUGY PACGRANI

PRECAP1TATIUiBh P.0t.RuLLGY; MkASuPLIEhT5 METCODSO IFYGLI P&CGRAMSS RESEARCHI
kADAk; kiMELIE SENb lhU;
IFY-b2(, (*CLDu.5;
PLLCIPITATILK KkA~ukhIEENTS FOk LAPSE OhTA9IO AbUIJ TS WTOSHED bERE LIAR O FCIR
T~t I-Yb Vik1ULL FRsMf APNlE lVp~l IC 1NaPLh ~ 1. * i THE ZFYGL. b T6CHhIQ.ES bkkk
USED lb WbAlNANG Int E$SIP.AIES. I OF TIhL TECMN16UtES wERE BASED SOLELY ON
PPECIPIIATIL. (6A6E DATA. THE bTh CONblhkL D~ATA FROM 2 biATNER PADARS AND 3,1
PAECIFJTATJ.LI STA1JU1.o TIV PRODUoCE A WEAILED PRECIPITATIONh ANALYSIS FOR THE6

WEotg. bA~li% PUk kLl bAV uF THE tlELt. YTAIto THE PkECIP1TATION ObSERVATION
SYSTEMS A14 MIASUlttti IkChIfL6kS AOL LLSCRIbEto AND PEASL&#lEreTS All ClaIIUAREO.
ACCU6ACliE LP Tfii P~kEAtIIAlLh LWIRATES ARi EVALUATE& OASED LARGELY ON THE
hUlli-LD E;ATA FkLP. .4 ME$QhkTw~kKS QF &AIN 6ALGtS. THE AVEkA16E ERROR IN 1941
MONT@-LY E'lECIFIIATLN At,(lDNTS tLA Thi uAltRSHID IS LESS ThAh 31 AND BElwEEN 14,



AtCU JfX lud. CobLAKL lb1~i~ LA ALliJh* 11 11 LS11NA1&L- THAT1 INC
P~ASLI0!PLil1) IU$ lht OlAilr SiAld% 4LkA49 ahb~lei 71 UPC L60. CUFIDlhCt Ab IeE
PIECIIIAYI(K ESIIAltS Ahb ALLUAA .T FiGljg'1S FOR THE COLL,. SEASON ORE kLAIlvkLV
LCb, W&ALbt LP bl1ICULIILS IN. ACELA1&LL 14kAStjklkb SNkamFALLo 106t LAR k AD A
DIS0N~NAOLt kttiCI LNh Tuii Ikt,;1P11&1RV AfPkCAAAA1:tLV 01k-HALf OF 1141
P~tC1P17TLh DAYS* Ujbklsc Th *AkP. SkASUhv IhIS WAS 61 SU.PPRESSING 314CimEI.
ACYI'V17Y LOW.I TIL LANE AND OL~lh. 14k COLD SEASON# BY 11111AllhG Sh4Cbkft AC14bIII
OVEk &NDC U0ishIND LI 11 LAL. 114k GbYl ON bHICh THEk LAKE HAD 114E GREATEST
IMPACT ON4 PkECIPI1AIION PATTERNS bt~k ComRAC1LRIZE) BY SCATiED. 11614 S1,06LAS.
THLSD IeIILi 7hi LAIkg FftiQtILY INFLUENCES IPikCIP11IS~l~ PA7TkRI4Sv ITS EFFECT ON4
ICIAL SEASON PRECIPIIAIION 15 LESS APfARthle)
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655 bITFlk, ALAN. 4.; ThOMASP JiLth m.;
CALCLLAlI~IN LI SIIADY CLRRlNIkS 1IN LA~k (NIARIO bWITh VAklABLE EDDY VISCOSITY#
(1976) J (GktAl LAELS RE 24lW~.-363)
CUkRkE15; LODI Dlf-FU~1.l'VI; WIND; #w1SCL.SIIY; MODEL STUDIES; MATHEMATICAL NODELS;
GCCOE5;
A Il-rUPY LF SitALY NI -ANDUCiC CligREIiS bile' DEPTH OLFENDEN1 EDDY VISCOSITY IS
APPLZIt Ti) LAhi LNIAkI(J kw11 ACLljIIAlr 100GDRAFHIC ktPkESiN1ATIDN. RESLULTS AR:
P~i.SFKTEL Iu A tLhlfiwu. WIND fR..m 11* bk~lp AND THESEk ARk CIJWPAR60 h1114 POMkOCU$
RESU~LTS FCDr A LL-NSfAbT LOOT kkSEA.SIIY AS kkLL~ AS CeRABU.T MEASIREhtftS AA*01 it
LAKI LhlAkIL. (ibklhr. IFGL. I141 alljD7 ~n.INI WHILEI 1k VER71CALLV
INTF64STEC tA5b lLA IS INSkkSI1~g IC l.AkAllOfS IN IN(1 IOCY VISCOSITY# 1141
3-DIPtENSlUNAL Clo4*ENIS ARE Stl%411It. IL 1uik .i VAk1AUh$. AL114LjU~1 114k lbiibtPLAk
bL77LO IL-066A&VlY LI LAKE lolNI S1&Ch(.LY INPLUkCES 1141 CLARWN PATItoAW. 114
NA7URi I lIhE CLASIAL Jg: umLlft tLwp AtC. IJFwLLING AND LQwhaELLING ARE
CeAAC1EIJ511C: OF ItiL LXPiuhLthAL ICC.? tI.CLSIIT;
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ILRINERN PIKE (tSLX LkCiLUS) FRA. kAS1Ee.P LA~t MNARIO hERI SA14PLED wlli GILL NET1$
AND 79.AP WLS IN. ife-197B. FiSt' OF mahE..sRLkPS IV*D VD WHO VI ki~k PREDONIkAh1 lIf
THE CAICH. WLAUGi MALLS %Eki SLLGOILV LUNGEF AFIEF THE 251 YEAR Gl- Lift.
FEMiALIS GAINLD A i~p-f-M AO .Aeq1Afi It. 1141 2NC Vl AND A 3qu-hhP Aii ANTA6k It. 114 3RD
Yk. I1. LAIL& VLAkSm ink IhCikfthT$ LU fkLuln CL ?,ALES AhC FEMqALES Kitt SIMILAR.
ALL P.*LIS Wtkf AAhijh& hAll.. 2 10. *. FkALtS AFTER 3 VR. THEk SIOI6ACMS OF
kNDPTi4Eht PINS. CENIA14kso ONLY Fi~st; 1141 ALkbIFk WAS THE1 PRINCIPAL FORAIN SPECIES
CCNSLMLL. Ea.:CIIV~lY 1A17#1k5 ILif ALtibiSt whi16 PERChv AhD 7118.0 PEPChp IN4&
114111 14(1 CLP-. i. SUIkilS IN 7t14 &lilt IhLiLAILD A POSITIVE SELEClLOW 0-04
ALEbIRES ITHAI 0-4.0.eASEOD eUM JUt TL. LCT 04IRING A PERIOD WHEN11 1141 RLAM~E
ASUhDANCk Of ALhbltt ShEADILY OkCkkASLDo;
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Z39if GCCUL4.;
1114E SERIES AhALVSIS WAS CARAIED LUI LK L0 4-lfikh MONTHLY MEAN VALUES Of
EW.AORA11N hRO. LAKE ONI&RaC.. bH1CH WERL feEIIRAIED I14 AN EAhk.IER STUDY# £140 Oft
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Appendix A

LIST OF AGENCIES CONTACTED

X"QC RIVER - ST. IM RGIIMAL FAMM D(
R & D Center
St. Lawrence University

* Canton, New York 13617

U WAO & mI OUIy H1U CASOCI y
Dr. Herman Sass, Librarian
25 Nottingham Court
Buffalo, New York 14222
716-873-9644

Dr. Robert F. Andrle, Director
Humboldt Parkway
Buffalo, New York 14211
716-896-5200

CND CE FMR INEAD MA3
Emma Fosdick, Head, Library Services
P. 0. Box 5050
Burlington, Ontario L7R4A6

E CANAL UM
Todd S. Weseloh, Librarian
Weighlock Building
Erie Boulevard East
Syracuse, New York 13202
GR1-0593

CAYCA C0MT UL4
Tom Eldred, County Historian
Auburn, New York 13021

CAYUCG& MY PLANNING DB(M
County Office Building
160 Genesee Street
Auburn, New York 13021

ORMLJ UMM

Water Resources Center
Ernest Hardy
Resource Information Laboratory
Box 22
Roberts Hall
Ithaca, New York 14853

E - NIGM CUI3 FZMQIAL PAI D(OR
Niagara County
3101 Sheridan Drive
Eggertsville, New York 14226
716-625-8114

I
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FEDERATIN OF NEW YOR SIATE BIRD CUJBS INC.
Lee B. Chamberlaine
Box 139
Henderson, New York 13650

FRATION OF NEW Y= STM BIRD CUBSIRC.
Edward Fessler
Buffalo Ornithological Society
Buffalo Museum of Science
Humboldt Parkway
Buffalo, New York 14211

FEDERAION~ OF 1'BJ YomK s= BIuD CLUx INC.
Vivian M. Pitzrick
Amity Lake
Belmont, New York 14813

FE0ERI( OF NEw YORK sLAlE BIRD CLS INC.
Dr. Fritz Scheider
114 Rockland Drive
North Syracuse, New York 13212

FEDEWION OF NEW YORK StATE BIRD CLIBS INC.
Robert Spahn
716 High Tower Way
Webster, New York 14580

Environmental Research Center
Bailey Science Building
SUC Geneseo
Geneseo, New York 14454

GENESEE/FINGER LAMES PtNN BOARD
Suite 500, Ebenezer Watts Building
47 South Fitzhugh Street
Rochester, New York 14614

GEESEE STATE PARK AND RECREAION4 00*INI
Jan B. Vrooman, Sr. Landscape Architect
Castile, New York 14427
716-493-2611

GWATLAKES U0NTON
Nancy W. Huang, Coordinator
3475 Plymouth Road
P. 0. Box 999
Ann Arbor, Michigan 48106
313-668-2330

Gaa LAKES wmm'E NAVIGATION E11TENION
David Gregorka
Great Lakes Basin Commission
P. O. Box 999
Ann Arbor, Michigan 48106
313-668-2300
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IN1ImnfONAL JoinT (XtMON
Patricia Bonner, Information Officer
100 Ouellette Avenue
Windsor, Ontario N9A 6T3

JEFFERSON 00U HISTIAN
Charles Dunham
Chaumont, New York 13622

JEFSON4 0OUMY HLSMCAL SOCMIY
Paddock Mansion
Washington Street
Watertown, New York 13601

IANI)IK ASSOCIATIN OF !,JEMtNE V Y(
Cindy Howe
130 Spring Street
Rochester, New York 14608

LEAGUE OF WM4 VOTMR
Erie Chapter
1976 Sheridan Drive
Apartment 2
Buffalo, New York 14223

IEA~tE OF WM WM1~
New York State
Hope Donovan
State Farm Road
Guilderland, New York 12084

IMIE C0~tM HSI70RZ4
Shirley Husted
Room 230
115 South Avenue
Rochester, New York 14604

NEq YOR SrA E IEPAIREM OF -VIN ]WTA C VAT1ON
Lawrence P. Brown
Significant Habitat Unit
Wildlife Resource Center
Delmar, New York 12054 518-457-4857

N VKSIT EEPAFW OF Rflt AL OONSWATIND
Bart Guetti
Wetlands Inventory Unit
50 Wolf Road
Albany, New York 12201 518-457-3431

NEW ban S= INTARThET OF IA1O
Ralph Manna Jr.
Environmental Analysis and Permits
Region 9
584 Delaware Avenue
Buffalo, New York 14202
716-842-5041
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MI YORM STATE DIeFMAI OF t NfEflPAL ----ERVATI
Charles A. McNulty, Chief of Community Assistance
50 Wolf Road
Albany, New York 12233

= YOM( STATE iEPAR 2 OF EWIFMNAL CONSV hTION
Mr. William Pearce
Great Lakes Fisheries Section
P.O. Box 292
Cape Vincent, New York 13618

NEW YORK STATE DEPAF4M1 OF ENIRIH' ?IAL ONSVATION
Eric Seiffer
Division of Fish and Wildlife
P.O. Box 57
Avon, New York 14414 716-226-2466

NEW i0R1 STATE DEAIMMU OF HEALIH
Dagmar Michalova, Library Director
Division of Laboratories and Research
Tower Building
Empire State Plaza
Albany, New York 12201

1E WYORK STAl DIVISION FR HISTOC PR VATI
New York State Parks and Recreation
Kathleen La Frank, Archivist
Agency Building
Empire State Plaza
Albany, New York 12238

NWYORK STATE EDUICATION DUAPa

P. Lord
New York State Museum and Science Service
Albany, New York 12234

NEW YORK STATE ELRIC AND GAS 0RFORATION
M. J. Ray, Manager - Nuclear Projects
Binghamton, New York 13902

NEW YO StATE HTORICAL ASSOCIATION
Marion Brophy, Special Collections Librarian
Cooperstown, New York 13326 607-547-2533

IE YO SAl SEA GRANT EXTENSION PRM
David Green
Farm and Home Center
21 S. Grove Street
East Aurora, New York 14052

MY Y= STA SEA WX Dlrr
Louise Frank, Publications Controller
State University of New York
99 Washington Avenue
Albany, New York 12246



A-5

NIAGARA O0U~rY HISYORICAL SOCIMI'
215 Niagara Street
Lockport, New York 14094
ONEARIO WATER RESDUKES CX'*ftSIOt4
135 St. Clair Avenue West
Suite 100
Toronto, Ontario M4V IP5

OSWEGO HEITAGE FOUNDATION
Judy Nichols, Executive Director
161 West Ist Street
Oswego, New York 13126

ROCEST C1ry HJSIORI.T
Joseph W. Barnes
Public Library
115 South Avenue
Rochester, New York 14604

W)CHMM GAS & ELtRIC ORPRATIONt
Margaret Fenlon, Document Preparation
89 East Avenue
Rochester, New York 14649

1FX)IESTER. PUMIC LIBRAR
Wayne K. Arnold, Head Librarian Local History Division
115 South Avenue
Rochester, New York 14604

ST. IAWREM - EASTEM1 ONtARIO ISSION
Daniel J. Palm, Prin. Coastal Zone Resources Specialist
Peter C. Strakulski, Public Information Officer
317 Washington Street
Watertown, New York 13601
315-782-0100 Ext. 263-4

ST. LAWENM SEAWAY IEVELDPM~ CORPORATION4
Madelyn H. Pruski, Public Information Officer
Massena, New York 13662

DR. DONAIZ SqiIRES
New York State Sea Grant Institute
State University of New York
99 Washington Avenue
Albany, New York 12246

SUN! aUZCM AT OSEX)
I. Bruce Turner, Special Collections Librarian
Penfield Library
Oswego, New York 13126

U. S. A3f!CORPS OF DCDS
Buffalo District
1776 Niagara Street
Buffalo, New York 14207
716-876-5454
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UNTD STTES EmOl ENAL PROTCrION AMVY
Donald Casey
100 State Street
Rochester, New York 14614

UN=TE STATES EPA
Dr. Edith Tebo
Great Lakes National Program
EPA Region V
1 N. Wacker Drive
Chicago, Illinois 60606

UN= SLAM FIMI & WULJ. SEVICE
Great Lakes Regional Laboratories
1451 Green Road
Ann Arbor, Michigan 48105

UN= STATES GL=CAL SURVEY
District Chief, Water Resources Division-
U. S. Post Office and Courthouse
P. 0. Box 1350
Albany, New York 12201

THE UIIVERSfl'Y OF FDL!STR I.IBIARY
Karl Kabelac, Manuscripts Librarian
Department of Rare Books, Manuscripts and Archives
Rochester, New York 14627

UIVERSITY OF 7OwRn
Great Lakes Institute
215 Huron Street
Toronto, Ontario M5S IAII

DR. DONAL L.. W0011M
Hobart & William Smith Colleges
Geneva, New York 14456


